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Executive Summary 

In January 2018, the Washington State Legislature passed the Streamflow Restoration law (RCW 
90.94) to help support robust, healthy, and sustainable salmon populations while ensuring rural 
communities have access to water. The law, as interpreted by the Department of Ecology 
(Ecology), directs Ecology to lead local planning Committees to develop Watershed Restoration 
and Enhancement Plans that identify projects to offset potential consumptive impacts of new 
permit-exempt domestic groundwater withdrawals on instream flows over the next 20 years 
(2018 ς 2038) and provide a net ecological benefit to the watershed. While not all members of 
ǘƘŜ ²wL! мр ²ŀǘŜǊǎƘŜŘ wŜǎǘƻǊŀǘƛƻƴ ŀƴŘ 9ƴƘŀƴŎŜƳŜƴǘ /ƻƳƳƛǘǘŜŜ ŀƎǊŜŜŘ ǿƛǘƘ 9ŎƻƭƻƎȅΩǎ 
interpretations of the law, this Watershed Restoration and Enhancement Plan was written to 
meet the guidance and policy interpretations as provided by Ecology.2 

Ecology established the Watershed Restoration and Enhancement Committee to collaborate 
with tribes, counties, cities, state agencies, and special interest groups in the Kitsap watershed, 
also known as Water Resource Inventory Area (WRIA) 15. The WRIA 15 Committee met for two 
and a half years to develop a watershed plan.  

To allow for meaningful analysis of the relationship between new consumptive use and offsets, 
the WRIA 15 Committee divided the watershed into seven subbasins. Subbasins help describe 
the location and timing of projected new consumptive water use, the location and timing of 
impacts to instream resources, and the necessary scope, scale, and anticipated benefits of 
projects.  

This watershed plan projects 5,568 permit exempt (PE) well connections over the 20-year 
planning horizon. If implemented as intended, the projects and policy recommendations in this 
watershed plan can offset the consumptive water use from those 5,568 PE well connections. 
The projected new consumptive water use associated with the new PE well connections is 
766.4 acre-feet per year (1.06 cubic feet per second [cfs] or 684,150 gallons per day [gpd]) in 
WRIA 15, equal to 123 gpd per PE well connection. This watershed plan also sets an offset 
target of 1,218 acre-feet per year (equivalent to 177 gpd per connection) for project 
implementation in order to benefit streams.  That target is based upon a consumptive use of 
195 gpd per PE well connection which equals 1.68 cfs and 1.087 million gallons per day.   

This watershed plan includes projects that, if implemented as intended, provide an anticipated 
offset of 1,066.7 acre-feet per year to benefit streamflows and enhance the watershed. The 
WRIA 15 Committee set a goal of offsetting consumptive use estimates within each subbasin 
and agreed that offsets should be as close to impacts as feasible. This plan falls short of the 
²wL! мр /ƻƳƳƛǘǘŜŜΩǎ Ǝƻŀƭ ƻŦ ƳŜŜǘƛƴƎ ǘƘŜ ƻŦŦǎŜǘ ƴŜŜŘ ōȅ ǎǳōbasin (consumptive use is offset in 
5 of 7 subbasins and the higher offset target is reached in 2 of 7 subbasins). 

                                                      

2 Some members of the WRIA 15 Committee have different interpretation of RCW 90.94.030. Signing statements 

and other documents provided in the Compendium provide more information on their interpretations. 
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Table ES-1 presents a summary of the anticipated impacts and benefits by subbasin. Additional 
projects in the plan include benefits to fish and wildlife habitat, such as several thousand feet of 
streambed improvements, dozens of acres of restoration and protection, and many miles of 
riparian restoration across WRIA 15.  

Table ES-1: Consumptive Use and Project Benefits by Subbasin 

Subbasin Consumptive 
Use Estimate 
(acre feet per 
year) 

Higher Offset 
Target (acre 
feet per year) 

Offset Benefits 
from Projects 
(acre feet per 
year) 

Additional Benefits from Projects 

North Hood 
Canal 

90.3 136.5 264 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. Over 1,600 feet of 
stream restoration are included 
along with over ten acres of 
habitat restoration. 

West 
Sound 

183.9 277.9 365 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. Projects include 
over 2800 feet of stream 
restoration, riparian restoration, 
over 100 acres of land protection, 
and over 140 acres of habitat 
restoration. 

South Hood 
Canal 

155.0 223.4 131 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. This subbasin 
includes projects that will repair up 
to three miles of riparian area. 

Bainbridge 
Island 

67.6 102.2 68.2 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. 

Vashon-
Maury 
Island 

50.7 72.9 56 Projects would provide direct 
streamflow benefit, water rights 
and land acquisition. 
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Subbasin Consumptive 
Use Estimate 
(acre feet per 
year) 

Higher Offset 
Target (acre 
feet per year) 

Offset Benefits 
from Projects 
(acre feet per 
year) 

Additional Benefits from Projects 

South 
Sound 

213.8 394.6 175.5 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. Projects include 
up to nine miles of riparian 
restoration. 

South 
Sound 
Islands 

5.2 11.1 7 Projects would provide direct 
streamflow benefit, protection and 
restoration of habitat for fish 
critical streams. 

Totals 766.4 1218.7 1066.7  
  

To increase reasonable assurance of plan implementation and track progress, this watershed 
plan includes policy and regulatory recommendations and an adaptive management process. 
The 11 policy and regulatory recommendations are included to contribute to the goals of this 
watershed plan, including streamflow restoration and meeting net ecological benefit. These 
recommendations enhance water conservation efforts; improve research, monitoring, and data 
collection; support beaver habitat conservation; plan for better drought response; and finance 
plan implementation. The watershed plan describes an adaptive management approach, which 
identifies (1) an ongoing implementation group and lead organization to support watershed 
plan implementation, (2) a tracking and reporting structure to assess progress and adjust as 
needed, and (3) a funding mechanism to adaptively manage implementation. Adaptive 
management will be necessary to achieve the goal of meeting offset needs within each 
subbasin and improving streamflow where this watershed plan currently falls short, through 
the identification, development and implementation of projects throughout WRIA 15. 
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Figure ES 1: Summary of findings of the WRIA 15 Watershed Restoration and Enhancement 
Plan, including estimates for new domestic PE well growth, consumptive use estimates, and 
project offset benefits. Map prepared by HDR. 
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Chapter 1 ï Plan Overview  

1.1 WRIA 15 Watershed Plan Purpose and Structure 

The purpose of the Water Resource Inventory Area (WRIA) 15 Watershed Restoration and 
Enhancement Plan is to identify projects and actions intended to offset the impacts of new 
domestic permit-exempt (PE) wells to streamflows. The Watershed Restoration and 
Enhancement Plan is one requirement of RCW 90.94.030. Watershed Restoration and 
Enhancement Plans must identify projects to offset the projected consumptive impacts of new 
PE domestic groundwater withdrawals on instream flows over 20 years (2018-2038) and 
provide a net ecological benefit (NEB) to the WRIA. The WRIA 15 Watershed Restoration and 
Enhancement Plan (watershed plan) considers priorities for salmon recovery and watershed 
recovery, while ensuring it meets the intent of the law, as interpreted by Ecology.3  

While not all members of the WRIA 15 Watershed Restoration and Enhancement Committee 
(Committee) ŀƎǊŜŜ ǿƛǘƘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ (Ecology) interpretations of the law, this 
watershed plan was written to meet the guidance and policy interpretations as provided by 
Ecology. References to meeting the requirements of the law throughout this plan refer to 
9ŎƻƭƻƎȅΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ƭŀǿ ŀƴŘ Ƴŀȅ ƴƻǘ ŜƴŎƻƳǇŀǎǎ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ƘŜƭŘ ōȅ ŀƭƭ 
members of the WRIA 15 Committee. 

Pumping from wells can reduce groundwater discharge to springs and streams by capturing 
water that would otherwise have discharged naturally, thereby reducing flows (Barlow and 
Leake 2012). Consumptive water use (the portion not returned to the aquifer) reduces 
streamflow, both seasonally and as average annual recharge. A well pumping from an aquifer 
connected to a surface water body can either reduce the quantity of water discharging to the 
river or increase the quantity of water leaking out of the river (Barlow and Leake 2012).  

While this watershed plan is narrow in scope and not intended to address all water uses or 
related issues within the watershed, it may provide a path forward for future water resource 
planning.  

[Language to be included when appropriate]: The Committee, by completing the watershed 
plan, has developed, and come to consensus on, a technically and politically complex issue in 
water resource management. That success will set the stage for improved coordination of 
water resources and overall watershed health in our WRIA. 

This watershed plan includes seven chapters: 

1. Plan overview; 

2. hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ƘȅŘǊƻƭƻƎȅΣ ƘȅŘǊƻƎŜƻƭƻƎȅΣ ŀƴŘ ǎǘǊŜŀƳŦƭƻǿΤ  

                                                      

3 Some members of the WRIA 15 Committee have different interpretation of RCW 90.94.030. Signing statements 

and other documents provided in the Compendium provide more information on their interpretations. 
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3. Summary of the subbasins;  

4. Growth projections and consumptive use estimates;  

5. Description of the recommended projects to offset the future PE domestic water use in 
WRIA 15 and meet NEB;  

6. Explanation of recommended policy, monitoring, adaptive management, and 
implementation measures; and 

7. Evaluation and consideration of the NEB.  

1.1.1 Legal and Regulatory Background for the WRIA 15 Watershed 
Restoration and Enhancement Plan 

In January 2018, the Washington State Legislature passed Engrossed Substitute Senate Bill 
(ESSB) 6091 (session law 2018 c 1). This law was enacted in response to the State Supreme 
/ƻǳǊǘΩǎ нлмс ŘŜcision in Whatcom County vs. Hirst, Futurewise, et al. (commonly referred to as 
ǘƘŜ άIƛǊǎǘ ŘŜŎƛǎƛƻƴέύ. As it relates to this CƻƳƳƛǘǘŜŜΩǎ ǿƻǊƪΣ ǘƘŜ ƭŀǿΣ ƴƻǿ ǇǊƛƳŀǊƛƭȅ ŎƻŘƛŦƛŜŘ ŀǎ 
RCW 90.94, clarifies how local governments can issue building permits or approve subdivisions 
for homes intending to use a PE well for their domestic water supply. The law also requires local 
watershed planning in fifteen WRIAs across the state, including WRIA 15.4  

1.1.2 Domestic Permit-Exempt Wells 

This watershed plan, the law that calls for it, and the Hirst decision are all concerned with the 
effects of new domestic PE water use on streamflows. Several laws pertain to the management 
of groundwater PE wells in WRIA 15 and are summarized in brief here for the purpose of 
providing context for the WRIA 15 watershed plan.  

Washington State follows the doctrine of prior appropriation, which means that the first users 
have rights senior to those issued later. This doctrine ƛǎ ŎŀƭƭŜŘ άŦƛǊǎǘ ƛƴ ǘƛƳŜΣ ŦƛǊǎǘ ƛƴ ǊƛƎƘǘΦέ LŦ ŀ 
water shortage occurs, senior rights are satisfied first and junior rights are curtailed. Seniority is 
established by priority date τ the original date a water right application was filed, or the date 
that water was first put to beneficial use in the case of claims and the groundwater permit 
exemption. Although groundwater PE uses do not require a water right permit, they are always 
subject to state water law. In some instances, Ecology has had to regulate PE water users when 
ǘƘŜȅ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ƻƭŘŜǊΣ άǎŜƴƛƻǊέ ǿŀǘŜǊ ǊƛƎƘǘǎ, including instream flow rules. More information 
ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ 9ŎƻƭƻƎȅΩǎ ǿŜōǎƛǘŜΥ https://ecology.wa.gov/Water-Shorelines/Water-
supply/Water-availability. 

 

                                                      

4 ESSB 6091 includes the following: ñAN ACT Relating to ensuring that water is available to support 

development; amending RCW 19.27.097, 58.17.110, 90.03.247, and 90.03.290; adding a new section to 

chapter 36.70A RCW; adding a new section to chapter 36.70 RCW; adding a new chapter to Title 90 

RCW; creating a new section; providing an expiration date; and declaring an emergency.ò (p. 1) 

https://ecology.wa.gov/Water-Shorelines/Water-supply/Protecting-stream-flows
https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-availability
https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-availability
http://lawfilesext.leg.wa.gov/biennium/2017-18/Pdf/Bills/Senate%20Passed%20Legislature/6091-S.PL.pdf?q=20201117112636
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w/² флΦппΦлрлΣ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǘƘŜ DǊƻǳƴŘǿŀǘŜǊ tŜǊƳƛǘ 9ȄŜƳǇǘƛƻƴΣέ ŜǎǘŀōƭƛǎƘŜǎ 
ǘƘŀǘ ŎŜǊǘŀƛƴ ǎƳŀƭƭ ǿƛǘƘŘǊŀǿŀƭǎ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŀǊŜ ŜȄŜƳǇǘ ŦǊƻƳ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǊƛƎƘǘ 
permitting requirements, including small indoor and outdoor water use associated with homes. 
Although these withdrawals do not require a state water right permit, the water right is still 
legally established by the beneficial use. Even though a water right permit is not required for 
small domestic uses under RCW 90.44.050, there is still regulatory oversight, including from 
local jurisdictions. Specifically, in order for an applicant to receive a building permit from their 
local government for a new home, the applicant must satisfy the provisions of RCW 19.27.097 
for what constitutes evidence of an adequate water supply.  

RCW 90.94.030 adds to the management regime for new homes using domestic PE well 
withdrawals in WRIA 15 and elsewhere. For example, local governments must, among other 
responsibilities relating to new PE domestic wells, collect a $500 fee for each building permit 
and record withdrawal restrictions on the title of the affected properties. Additionally, this law 
restricts new PE domestic withdrawals in WRIA 15 to a maximum annual average of up to 950 
gallons per days (gpd) per connection, subject to the 5,000 gpd and ½-acre outdoor irrigation of 
non-commercial lawn/garden limits established in RCW 90.44.050. Ecology has published its 
interpretation and implementation of RCW 19.27.097 and RCW 90.94 in Water Resources POL 
2094 (Ecology 2019a). For additional information, readers can review those laws and policy for 
comprehensive details and agency interpretations.  

1.1.3 Planning Requirements Under RCW 90.94.030 

While supplementing the local building permit requirements, RCW 90.94.030(3) goes on to 
ŜǎǘŀōƭƛǎƘ ǇƭŀƴƴƛƴƎ ŎǊƛǘŜǊƛŀ ŦƻǊ ²wL! мрΦ Lƴ ŘƻƛƴƎ ǎƻΣ ƛǘ ǎŜǘǎ ǘƘŜ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘ ƻŦ 9ŎƻƭƻƎȅΩǎ 
collaboration with the WRIA 15 Committee in the preparation of this watershed plan. In 
practice, the process of plan development was one of broad integration, collectively shared 
ǿƻǊƪΣ ŀƴŘ ŀ ǎǘǊƛǾƛƴƎ ŦƻǊ ŎƻƴǎŜƴǎǳǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ŀŘƻǇǘŜŘ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜǎΣ 
which are further discussed below.   

In addition to these procedural requirements, the law (and consequently, this watershed plan) 
is concerned with the identification of projects and actions intended to offset the anticipated 
impacts from new PE domestic groundwater withdrawals over the next 20 years and provide a 
NEB.5 In establishing the primary purpose of this watershed plan, RCW 90.94.030 (3) also 
details both the required and recommended plan elements. Regarding the WRIA 15 
/ƻƳƳƛǘǘŜŜΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǎŜƭŜŎǘƛƴƎ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀŎǘƛƻƴǎΣ ǘƘŜ ƭŀǿ ŀƭǎƻ ǎǇŜŀƪǎ ǘƻ άƘƛƎƘ ŀƴŘ ƭƻǿŜǊ 
ǇǊƛƻǊƛǘȅ ǇǊƻƧŜŎǘǎΦέ ¢ƘŜ /ƻƳƳƛǘǘŜŜ ǳƴŘŜǊǎǘŀƴŘǎ ǘƘŀǘΣ ŀǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ Cƛƴŀƭ DǳƛŘŀƴŎŜ ƻƴ 
5ŜǘŜǊƳƛƴƛƴƎ bŜǘ 9ŎƻƭƻƎƛŎŀƭ .ŜƴŜŦƛǘ ό9ŎƻƭƻƎȅ нлмфōύΣ άǳǎŜ ƻŦ ǘƘŜǎŜ ǘŜǊƳǎ ƛǎ ƴƻǘ ǘƘŜ ǎƻƭŜ ŎǊƛǘƛŎŀƭ 
factor in determining whether a plan achƛŜǾŜǎ ŀ b9.Χ ŀƴŘ ǘƘŀǘ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ 

                                                      

5 The planning horizon for achieving a NEB is the 20 year period beginning with January 19, 2018 and 

ending on January 18, 2038. The planning horizon only applies to determining which new consumptive 

water uses the plan must address under the law. The projects and actions required to offset the new uses 

must continue beyond the 20-year period and for as long as new well pumping continues. (Ecology 

2019b; page 7) 
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ŦƻŎǳǎŜŘ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ǘƘŜ Ƴƻǎǘ ōŜƴŜŦƛǘǎΧ ǊŜƎŀǊŘƭŜǎǎ ƻŦ Ƙƻǿ ǘƘŜȅ ŀƭƛƎƴ 
ǿƛǘƘ ώǘƘŜǎŜϐ ƭŀōŜƭǎέ όǇŀƎŜ мнύΦ For WRIA 15, this watershed plan recognizes the goal of 
protecting water quantity as the primary component of habitat for fish populations and aquatic 
life. In order to provide a benefit to the greatest length of stream channel, the highest priority 
projects are those in that provide protection or restoration of headwater streamflows.  

1.2 Requirements of the WRIA 15 Watershed Restoration and 
Enhancement Plan  

RCW 90.94.030 of the Streamflow 
Restoration law directs Ecology to 
establish a Watershed Restoration and 
Enhancement Committee in the Kitsap 
watershed and develop a watershed plan 
in collaboration with the WRIA 15 
Committee. Ecology determined that the 
intent was best served through collective 
development of the watershed plan, using 
an open and transparent setting and 
process that builds on local needs. 

At a minimum, the watershed plan must 
include projects and actions necessary to 
offset projected consumptive impacts of 
new PE domestic groundwater 
withdrawals on streamflows and provide 
a NEB to the WRIA.  

Ecology issued the Streamflow 
Restoration Policy and Interpretive 
Statement (POL-2094) and Final Guidance 
on Determining Net Ecological Benefit 
(GUID-2094) in July 2019 to ensure 
consistency, conformity with state law, 
and transparency in implementing RCW 
90.94. The Final Guidance on Determining 
Net Ecological Benefit (hereafter referred 
to as Final NEB Guidance) establishes 
9ŎƻƭƻƎȅΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳ άƴŜǘ 
ŜŎƻƭƻƎƛŎŀƭ ōŜƴŜŦƛǘΦέ Lǘ ŀƭǎƻ ƛƴŦƻǊƳǎ 
planning groups on the standards Ecology 
will apply when reviewing a watershed 
plan completed under RCW 90.94.020 or 

Streamflow Restoration law RCW 90.94.030(3) 

(b) At a minimum, the plan must include those actions 
that the committee determines to be necessary to 
offset potential impacts to instream flows associated 
with permit-exempt domestic water use. The highest 
priority recommendations must include replacing the 
quantity of consumptive water use during the same 
time as the impact and in the same basin or tributary. 
Lower priority projects include projects not in the same 
basin or tributary and projects that replace 
consumptive water supply impacts only during critical 
flow periods. The plan may include projects that 
protect or improve instream resources without 
replacing the consumptive quantity of water where 
such projects are in addition to those actions that the 
committee determines to be necessary to offset 
potential consumptive impacts to instream flows 
associated with permit-exempt domestic water use. 

(c) Prior to adoption of the watershed restoration and 
enhancement plan, the department must determine 
that actions identified in the plan, after accounting for 
new projected uses of water over the subsequent 
twenty years, will result in a net ecological benefit to 
instream resources within the water resource inventory 
area. 

(d) The watershed restoration and enhancement plan 
must include an evaluation or estimation of the cost of 
offsetting new domestic water uses over the 
subsequent twenty years, including withdrawals 
exempt from permitting under RCW 90.44.050. 

(e) The watershed restoration and enhancement plan 
must include estimates of the cumulative consumptive 
water use impacts over the subsequent twenty years, 
including withdrawals exempt from permitting under 
RCW 90.44.050. 
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RCW 90.94.030. The minimum planning requirements described by Ecology in the Final NEB 
Guidance include the following (pages 7-8): 

1. Clear and Systemic Logic. Watershed plans must be prepared with implementation in 

mind. 

2. Delineate Subbasins. [The Committee] must divide the WRIA into suitably sized 

subbasins to allow meaningful analysis of the relationship between new consumptive 

use and offsets.  

3. Estimate New Consumptive Water Uses. Watershed plans must include a new 

consumptive water use estimate for each subbasin and the technical basis for such 

estimate. 

4. Evaluate Impacts from New Consumptive Water Use. Watershed plans must consider 

both the estimated quantity of new consumptive water use from new domestic PE wells 

initiated within the planning horizon and how those impacts will be distributed.  
5. Describe and Evaluate Projects and Actions for Their Offset Potential. At a minimum, 

watershed plans must identify projects and actions intended to offset impacts 

associated with new consumptive water use. Offset benefits must continue as long as 

the anticipated consumptive use impacts, which are assumed to be in perpetuity. 

The WRIA 15 Committee prepared the WRIA 15 watershed plan with the intent that the plan, 
including all projects, is fully implemented. The law requires that all members of the Committee 
approve the plan prior to submission to Ecology for review. Ecology must then determine that 
ǘƘŜ ǇƭŀƴΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ǎǘǊŜŀƳŦƭƻǿ ǊŜǎǘƻǊŀǘƛƻƴ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀŎǘƛƻƴǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀ b9. ǘƻ 
instream resources within the WRIA after accounting for projected use of new PE domestic 
wells over the 20-year period of 2018-2038.  

RCW 90.94.030 (6). This section [90.94.030] only applies to new domestic groundwater 
withdrawals exempt from permitting under RCW 90.44.050 in the following water resource 
inventory areas with instream flow rules adopted under chapters 90.22 and 90.54 RCW that do 
not explicitly regulate PE groundwater withdrawals: 7 (Snohomish); 8 (Cedar-Sammamish); 9 
(Duwamish-Green); 10 (Puyallup-White); 12 (Chambers-Clover); 13 (Deschutes); 14 (Kennedy 
Goldsborough); and 15 (Kitsap) and does not restrict the withdrawal of groundwater for other 
uses that are exempt from permitting under RCW 90.44.050. 

1.3 Overview of the WRIA 15 Committee 

1.3.1 Formation 

The Streamflow Restoration law instructed Ecology to chair the WRIA 15 Committee, and invite 
representatives from the following entities in the watershed to participate in the development 
of the watershed plan:  

http://app.leg.wa.gov/RCW/default.aspx?cite=90.44.050
http://app.leg.wa.gov/RCW/default.aspx?cite=90.22
http://app.leg.wa.gov/RCW/default.aspx?cite=90.54
http://app.leg.wa.gov/RCW/default.aspx?cite=90.44.050
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¶ Each federally recognized tribal government with reservation land or usual and 

accustomed harvest area within the WRIA.  

¶ Each county government within the WRIA.  

¶ Each city government within the WRIA.  

¶ Washington State Department of Fish and Wildlife.  

¶ The largest publicly owned water purveyor providing water within the WRIA that is not a 

municipality. 

¶ The largest irrigation district within the WRIA. 

Ecology sent invitation letters to each of the entities named in the law in September of 2018. 
Note that WRIA 15 does not have an irrigation district.  

The law also required Ecology to invite local organizations representing agricultural interests, 
environmental interests, and the residential construction industry. Businesses, environmental 
groups, agricultural organizations, conservation districts, and local governments nominated 
interest group representatives. Local governments on the WRIA 15 Committee voted on the 
nominees in order to select local organizations to represent agricultural interests, 
environmental interests, and the residential construction industry. Ecology invited the selected 
entities to participate on the Committee. 

Committee members are listed in Table 1. This list includes all of the members identified by the 
Legislature that agreed to participate on the WRIA 15 Committee.6 

Table 1: WRIA 15 Committee Participating Entities 

Entity Name Representing 

Kitsap County County government 

King County County government 

Mason County County government 

Pierce County County government 

Puyallup Tribe Tribal government 

Skokomish Tribe Tribal government 

Squaxin Island Tribe Tribal government 

Suquamish Tribe Tribal government 

Port Gamble S'Klallam Tribe Tribal government 

                                                      

6 All participating entities committed to participate in the process and designated representatives and 

alternates to sit on the WRIA 15 Committee. A roster with the names of the representatives is available in 

Appendix A. The City of Poulsbo originally participated in the process but withdrew from the Committee 

in October 2020. 
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Entity Name Representing 

City of Port Orchard City government 

City of Bremerton City government 

City of Gig Harbor City government 

City of Bainbridge Island City government 

Kitsap Public Utility District Water utility 

Department of Fish and Wildlife State agency 

Department of Ecology State agency 

Kitsap Building Association Residential construction industry 

Kitsap Conservation District Agricultural interest group 

Great Peninsula Conservancy Environmental interest group 

Mason-Kitsap Farm Bureau - ex officio Self 

Washington Water Service - ex officio Self 

 

The WRIA 15 Committee invited the Mason-Kitsap Farm Bureau and the Washington Water 
{ŜǊǾƛŎŜ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ŀǎ άŜȄ-ƻŦŦƛŎƛƻέ ƳŜƳōŜǊǎΦ !ƭǘƘƻǳƎƘ ƴƻǘ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ƭŀǿΣ ǘƘŜ ŜȄ-officio 
members provide valuable information and perspective as subject matter experts. The ex-
officio members are active but non-voting participants of the WRIA 15 Committee.  

The law does not identify a role for the Committee following development of the watershed 
plan. 

1.3.2 Committee Structure and Decision Making 

The WRIA 15 Committee held its first meeting in October 2018. Between October 2018 and 
January 2021, the WRIA 15 Committee held 28 Committee meetings.7 All Committee and 
workgroup meetings were open to the public. The WRIA 15 Committee met monthly and as 
needed to meet deadlines. From March 2020 through April 2021, the Committee met virtually 
due to the global pandemic. 

The two and a half years of planning consisted of training, research, and developing watershed 
plan components. Ecology technical staff, WRIA 15 Committee members, and partners 
presented on topics to provide context for components of the plan, such as an overview of 
WRIA 15 hydrogeology, water law, tribal treaty rights, salmon recovery, and local planning 
processes.  

Ecology staff chaired the WRIA 15 Committee and provided administrative support and 
technical assistance. Ecology contracted with consultants to provide facilitation and technical 
ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ /ƻƳƳƛǘǘŜŜΦ ¢ƘŜ ŦŀŎƛƭƛǘŀǘƻǊ ǎǳǇǇƻǊǘŜŘ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ŘƛǎŎǳǎǎƛƻƴǎ ŀƴŘ decision-
making and coordinated recommendations for policy change and adaptive management. The 
technical consultants developed products that informed Committee decisions and development 

                                                      

7 This includes regular Committee meetings and special Committee meetings where most representatives attended. 

This does not include project workgroup, technical workgroup, or one-time workgroup meetings. 
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of the plan. Examples include working with counties on growth projections, calculating 
consumptive use using multiple methods, preparing maps and other tools to support decisions, 
and researching project ideas. The technical consultants brought a range of expertise to the 
Committee including hydrogeology, geographic information system (GIS) analysis, fish biology, 
engineering, and planning. The technical consultants developed the technical memorandums 
referenced throughout this watershed plan. 

The WRIA 15 Committee established two workgroups to support planning efforts and to 
achieve specific tasks:  

¶ The Technical Workgroup focused on preparing recommendations for PE well 
projections and consumptive use estimates.  

¶ The Project Workgroup focused on developing and reviewing projects within the 
CƻƳƳƛǘǘŜŜΩǎ ǇǊƻƧŜŎǘ ƛƴǾŜƴǘƻǊȅ (additional workgroups that met only one time covered 
topics such as beaver management, policies, and adaptive management).  

The workgroups were open to all WRIA 15 Committee members as well as non-Committee 
members that brought capacity or expertise not available on the Committee. The workgroups 
made no binding decisions but presented information to the Committee as either 
recommendations or findings. The Committee acted on workgroup recommendations, as 
deemed appropriate.  

During the initial WRIA 15 Committee meetings, members developed and agreed to operating 
principles.8 The operating principles established a process for meetings, participation 
expectations, procedures for voting, structure of the Committee, communication, and other 
needs in order to support the Committee in reaching consensus on a final plan.  

By statutory design, this planning process brought a diversity of perspectives to the table. 
Therefore, it was important for the Committee to identify a clear decision-making process. The 
WRIA 15 Committee strived for consensus, and when consensus could not be reached, the chair 
and facilitator documented the CommiǘǘŜŜ ƳŜƳōŜǊǎΩ ǇƻǎƛǘƛƻƴǎΦ The Committee strived for 
consensus because the authorizing legislation requires that all members of the Committee 
approve the final watershed plan ǇǊƛƻǊ ǘƻ 9ŎƻƭƻƎȅΩǎ ǊŜǾƛŜǿ όw/² флΦфпΦлолώоϐ άΦΦΦŀƭƭ ƳŜƳōŜǊǎ 
of a Watershed Restoration and Enhancement Committee must approve the plan prior to 
ŀŘƻǇǘƛƻƴέύΦ ¢ƘŜǊŜŦƻǊŜΣ ŎƻƴǎŜƴǎǳǎ ƻƴ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴŀƭ ŘŜŎƛǎƛƻƴǎ ŘǳǊƛƴƎ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘ 
ǎŜǊǾŜŘ ŀǎ ǘƘŜ ōŜǎǘ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘ ŀƴ ŀǇǇǊƻǾŜŘ ǇƭŀƴΦ 

All consensus and dissenting opinions were documented in meeting summaries that were 
reviewed and agreed upon by the Committee. The Committee recognized that flexibility was 
needed in terms of timeline, and if a compromise failed to reach consensus within the 
identified timeline, the Committee agreed to allow the process for developing the plan to move 

                                                      

8 Complete operating principles can be found on the WRIA 15 Committee EZ View webpage and in Appendix B: 

https://www.ezview.wa.gov/site/alias__1962/37327/watershed_restoration_and_enhancement_-_wria_15.aspx 

https://www.ezview.wa.gov/site/alias__1962/37327/watershed_restoration_and_enhancement_-_wria_15.aspx
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forward while the work towards consensus continued. The Committee agreed to revisit 
decisions where consensus was not reached.  

The Committee reviewed components of the watershed plan iteratively throughout the process 
in addition to reviewing the draft plan as a whole. [Language to be included when 
appropriate]: The WRIA 15 Committee reached final approval on the Watershed Restoration 
and Enhancement Plan on THIS DATE 2021.   
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Chapter Two: Watershed Overview 

2.1 Brief Introduction to WRIA 15 

Water Resource Inventory Areas (WRIAs) are large watershed areas formalized under 
Washington Administrative Code (Water Resources Code of 1971) for the purpose of 
administrative management and planning. WRIAs encompass multiple landscapes, 
hydrogeological regimes, levels of development, and variable natural resources. WRIA 15, also 
referred to as the Kitsap Watershed, is one of the 62 designated major watersheds in 
Washington State.  

WRIA 15 encompasses the entire Kitsap peninsula and surrounding islands. It comprises 676 
square miles, including Kitsap County and portions of Pierce, Mason, and King Counties (Figure 
1). Major rivers include Union River, Tahuya River, and Dewatto River, all located in the western 
part of the watershed and draining to Hood Canal. These rivers are home to Chinook, Summer 
Chum, and Steelhead, which are listed under the Endangered Species Act (ESA). Most of the 
area is drained by short streams that discharge directly into the surrounding marine waters of 
Puget Sound and Hood Canal. 

2.1.1 Land Use in WRIA 15 

Approximately 10 percent of the watershed is within a designated urban growth area. Major 
cities in WRIA 15 include Bremerton, Port Orchard, Bainbridge Island, Gig Harbor, Poulsbo, 
{ƛƭǾŜǊŘŀƭŜ όǳƴƛƴŎƻǊǇƻǊŀǘŜŘύΣ .ŜƭŦŀƛǊΣ ŀƴŘ YƛƴƎǎǘƻƴ όǳƴƛƴŎƻǊǇƻǊŀǘŜŘύΦ ¢ƘŜ ŀǊŜŀΩǎ ǇƻǊǘ ŘƛǎǘǊƛŎǘǎ ŀǊŜ 
important as centers for commerce and military installations, as well as critical hubs for marine 
transportation (West Central LIO 2019). The area connects to Seattle via several ferry routes 
and local jurisdictions anticipate increased growth with the designation of several high-capacity 
transit communities (Puget Sound Regional Council 2019). Many people move to the area for its 
rural feel and choose to live outside of the incorporated areas (West Central LIO 2017). 

Federal ownership makes up approximately two percent of the watershed. A number of naval 
installations are located within WRIA 15, including the active Puget Sound Naval Shipyard (part 
of the Naval Base Kitsap) at Bremerton. Approximately 12 percent of the watershed is under 
state ownership, primarily by Washington Department of Natural Resources and Washington 
Department of Fish and Wildlife. The largest areas of forestland use are in the southern and 
western Tahuya Peninsula in Mason County. 
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Figure 1: Water Resource Inventory Area 15 Overview. Map prepared by HDR. 
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2.1.2 Tribal Reservations and Usual and Accustomed Fishing Areas 

The Port GamblŜ {ΩYƭŀƭƭŀƳ ¢ǊƛōŜ wŜǎŜǊǾŀǘƛƻƴ ƻŎŎǳǇƛŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΣ700 acres. The Port 
Madison Indian Reservation (Suquamish Tribe) occupies approximately 7,458 acres within WRIA 
15. Tribes with usual and accustomed fishing areas within WRIA 15 include the Suquamish, Port 
DŀƳōƭŜ {ΩYƭŀƭƭŀƳΣ {ǉǳŀȄƛƴ LǎƭŀƴŘΣ {ƪƻƪƻƳƛǎƘΣ bƛǎǉǳŀƭƭȅΣ ŀƴŘ tǳȅŀƭƭǳǇ ¢ǊƛōŜǎ όb²LC/ нлмфύΦ 

Within WRIA 15, these Tribes hold Treaty-reserved senior water rights and fishing rights under 
the federal government (Treaty of Medicine Creek, Treaty of Point No Point, Treaty of Point 
Elliot).  

The Tribes hold Treaty-reserved federal water rights in WRIA 15 in quantities that are necessary 

to support healthy salmon populations. These water rights are necessary to carry out the 

purposes of their Treaties, which include the guarantee of a self-sustaining homeland and 

sufficient water to support the fishing right. These rights operate outside of the state water 

rights system and have the most senior priority date. While these water rights have not yet 

been quantified by a court, they likely exceed the amounts that are established by state 

instream flow rules. Indian water rights are property rights held in trust by the United States for 

the benefit of Indian Tribes. 

Language provided by WRIA 15 Tribes. 

 

2.1.3 Salmon Distribution and Limiting Factors 

WRIA 15 includes numerous small, lowland stream systems which drain to both Puget Sound 
and Hood Canal. The West Sound, South Sound, Bainbridge Island, Vashon-Maury Island, and 
McNeil-Anderson-Ketron Islands (also referred to as South Sound Islands) subbasins drain to 
Puget Sound (further described in Chapter 3). The North Hood Canal and South Hood Canal 
subbasins drain to Hood Canal. Primary streams in the West Sound subbasin include Olalla, 
Blackjack, Chico, and Grovers Creeks. Primary streams in the South Sound subbasin include 
Coulter, Rocky, Burley, Purdy, Minter, and Crescent Creeks. Primary streams in the North Hood 
Canal subbasin include Big Beef, Anderson, Gamble, and Stavis Creeks. Primary rivers in the 
South Hood Canal subbasin include Dewatto River, Union River, Tahuya River, and Mission 
Creek (a more complete list of rivers and streams by subbasin is available in Chapter 3). The 
island subbasins generally have very small streams with only minor salmonid presence or use. 
The Puget Sound and Hood Canal drainages are described separately as different salmonid 
populations occupy the two areas.  

The Puget Sound subbasins within WRIA 15 have anadromous salmon runs that include three of 
the five Pacific salmon species (WDF 1975, WDFW 2020); Chinook (Oncorhynchus tshawytscha), 
Coho (Oncorhynchus kisutch), and Chum salmon (Oncorhynchus keta). Chinook Salmon have 
been documented in Coulter, Rocky, Burley, Purdy, Curley, Crescent, Minter, Olalla, Blackjack, 
Gorst, Clear, Chico, Royal Valley, Barker, and Dogfish creeks (WDFW 2020). However, spawning 
is only known to occur in Burley, Purdy, Olalla, Curley, Blackjack and Gorst Creeks. Both summer 
and fall-run Chum Salmon are present, with summer Chum Salmon present in Rocky, Coulter, 



WRIA 15 WATERSHED PLAN ς FINAL DRAFT  

 WRIA 15 ς Final Draft Watershed Plan 
Page 13 February 2021 

Burley, Curley, and Blackjack Creeks (WDFW 2020). Steelhead Trout (Oncorhynchus mykiss) and 
Cutthroat Trout (Oncorhynchus clarki clarki) also inhabit Puget Sound subbasins. 

The Hood Canal subbasins have anadromous salmon runs that include Chinook, Coho, Chum, 
and Pink (Oncorhynchus gorbuscha) salmon, as well as Steelhead and Cutthroat trout. Both 
summer and fall-run Chum Salmon are present. Pink Salmon are only present in the Dewatto 
River and Union River (WDFW 2020). 

Of these populations, three are federally listed as threatened species: Puget Sound Chinook 
Salmon, Puget Sound Steelhead Trout, and Hood Canal Summer Chum Salmon. Table 2 lists the 
species present in WRIA 15 and their regulatory status. 
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Table 2: Salmonid Species and Status in WRIA 15 

Common Name Scientific Name Population1 Critical Habitat 
Regulatory 

Agency Status 

Puget Sound 

Chinook Salmon  
Oncorhynchus  
tshawytscha  

Puget Sound 
Chinook  

Designated in 
2005; does not 
include Kitsap 
Basin  

NMFS/ 
Threatened/1999   

Chum Salmon  
Oncoryhnchus 
keta  

Puget Sound Chum  No  Not listed 

Coho Salmon  
Oncorhynchus 
kisutch  

Puget Sound/Strait 
of Georgia Coho  

No  
NMFS/Species of  
Concern/1997  

Steelhead Trout  
Oncorhynchus 
mykiss  

Puget Sound 
Steelhead  

Yes/2016  
NMFS/ 
Threatened/2007  

Coastal Cutthroat 
Trout  

Oncorhynchus 
clarki  

No listing  No listing  No listing  

Hood Canal 

Chinook Salmon  
Oncorhynchus  
tshawytscha  

Puget Sound 
Chinook  

Designated in 
2005; does not 
include Kitsap 
Basin  

NMFS/ 
Threatened/1999   

Chum Salmon  
Oncoryhnchus 
keta  

Hood Canal Chum  Yes/2005 
NMFS/ 
Threatened/1999 

Coho Salmon  
Oncorhynchus 
kisutch  

Puget Sound/Strait 
of Georgia Coho  

No  
NMFS/Species of  
Concern/1997  

Steelhead Trout  
Oncorhynchus 
mykiss  

Puget Sound 
Steelhead  

Yes/2016  
NMFS/ 
Threatened/2007  

Coastal Cutthroat 
Trout  

Oncorhynchus 
clarki  

No listing  No listing  No listing  

Note: 1. Population indicates Evolutionary Significant Unit. 

 

Table 3 lists the run timing and life stages of anadromous salmon and trout present throughout 
WRIA 15. 
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Table 3: Salmonid Presence and Life History Timing in Kitsap Basin 

Species 
Freshwater 
Life Phase 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Presence 

Chinook 
(fall) 

Upstream 
migration 

                        

 Puget Sound -
- Coulter, 

Rocky, Burley, 
Purdy, 

McCormick, 
Curley, 

Crescent, 
Judd, Minter, 

Olalla, 
Blackjack, 

Gorst, Clear, 
Crouch, Chico, 
Royal Valley, 
Barker, and 

Dogfish creeks 
 

Hood Canal -- 
Dewatto, 

Tahuya, and 
Union rivers, 

Mission, 
Anderson, 
Boyce, Big 
Beef creeks 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Juvenile 
outmigration 

                        

Coho 

Upstream 
migration 

                        

All 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Smolt 
outmigration 

                        

Chum 
(summer) 

Upstream 
migration 

                        Puget Sound -- 
Rocky, 
Coulter, 
Burley, Curley, 
and Blackjack 
creeks 
 
Hood Canal -- 
Dewatto, 
Tahuya and 
Union rivers; 
Anderson and 

Spawning                         

Incubation                         

Juvenile 
rearing 
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Species 
Freshwater 
Life Phase 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Presence 

Juvenile 
outmigration 

                        

Big Beef 
creeks 
  

Chum 
(fall) 

Upstream 
migration 

                        

All 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Juvenile 
outmigration 

                        

Pink 

Upstream 
migration 

                        

Hood Canal - 
Dewatto and 
Union rivers 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Juvenile 
outmigration 

                        

Coastal 
Cutthroat 

Upstream 
migration 

                        

All 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Smolt 
outmigration 

                        

Steelhead 
(winter) 

Upstream 
migration 

                        

All 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Smolt 
outmigration 

                        

Table Data Sources: Heard 1998; Johnson 1999; Wydoski & Whitney 2003; HCCC 2005; NSD & ICF 2014; WDFW 
2020
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Limiting Factors  

Development and population growth in the Puget Sound lowlands region has substantially 
altered WRIA 15 from its historic conditions and natural stream habitat forming processes. 
Extensive wetland systems or lakes in the headwaters have historically sustained many of these 
rainfall-dominated, lowland stream systems throughout the year. Development has led to the 
removal of forest canopy cover, filling and draining of wetlands, channelization of streams, 
implementation of numerous road crossing and fish passage barriers, and creation of 
substantial areas of impervious surfaces, resulting in habitat loss and degradation.  

In general, the primary limiting factors in freshwaters of WRIA 15 include (Kuttel 2003; May & 
Peterson 2003): 

¶ Channel and streambed degradation 

¶ Increased peak flows 

¶ Low streamflow 

¶ Loss of upland forest cover 

¶ Loss of riparian forest 

¶ Loss of floodplain connectivity and habitats 

¶ Degradation of wetland and shoreline habitats 

¶ Conversion of wetlands to open water habitats 

¶ Fish passage barriers 

¶ Lack of large wood 

¶ Fine sediment 

Past timber harvest and ongoing residential and commercial development have removed forest 
and riparian cover and increased impervious surfaces in most areas of the Kitsap Basin. These 
changes (1) reduce infiltration and storage of groundwater; (2) can contribute to reduced 
streamflow; and (3) increase runoff during storms that can scour streambeds and contribute to 
bank erosion and instability. Research shows timber harvest may also impact streamflow as 
young forests often use more water than mature forests.9 Loss of functioning riparian corridors, 
combined with low flows in summer, results in high water temperatures that can reduce 
habitat suitability and cause sublethal physiological changes in adult and juvenile salmonidsτor 
even mortality at high temperatures (Shared Strategy 2007).  

Roads and various land uses have straightened and constrained many streams, resulting in a 
loss of floodplain connectivity and off-channel habitats and simplification of in-stream habitats. 
Road crossings also create fish passage barriers in many locations.  

To address low streamflow, the Instream Resources Protection Program (IRPP) for WRIA 15 
(Ecology 1981) through WAC173-515 set minimum instream flows for 21 streams and closed 54 
streams and their tributaries (including lakes) to further appropriation of surface water. An 

                                                      

9 More information provided in the Compendium in a memo from Paul Pickett, Squaxin Island Tribe. 
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additional 14 streams and their tributaries are closed to further appropriation of surface water 
for part of the year. Section 2.3.3 discusses instream flows.  

The East Kitsap Salmon Habitat Restoration Strategy Summary (Kitsap County 2005) identifies 
protection and/or restoration of hydrologic and riparian functional integrity as the highest 
priority for freshwater areas. Tier 1 streams of focus include Chico, Minter, and Rocky Creeks.  

The East Kitsap Steelhead Recovery Plan (ESA and Suquamish Tribe 2020) prioritizes Blackjack, 
Chico, Clear, Curley, Gorst, and Grovers Creeks for water quantity and quality protection and 
restoration.  

The Kitsap Salmonid Refugia Report (May & Peterson 2003) identify Chico and Stavis Creeks and 
the Dewatto River and Tahuya River as the highest quality refugia for salmonids that should be 
protected, especially for hydrologic functions.  

The Hood Canal Summer Chum Salmon Recovery Plan (HCCC 2005) identifies loss of channel 
complexity, lack of riparian forest, and high water temperatures as primary limiting factors in 
the Union River and Tahuya River. The Union River is home to ESA-listed Chinook, Summer 
Chum, and Steelhead. Coho spawn in this river and are a species of concern.  

For the Dewatto River, Anderson Creek and Big Beef Creek, the significant change in hydrology 
(increased peak flows, reduced low flows), channel instability and erosion, loss of channel 
complexity, and loss of floodplain habitats are primary limiting factors. Salmon recovery lead 
entities provide additional information on limiting factors and priorities for WRIA 15.10 

2.1.4 Water System Distribution and Impacts in WRIA 15 

Groundwater is the primary source of drinking water for most of the population of the Kitsap 
Watershed and as such, demand for groundwater increases with population growth (Frans and 
Olsen 2016). According to the U.S. Geological Survey (USGS), the quantity of usable 
groundwater is likely limited, mostly due to (1) the geography and the potential for declines in 
water levels, (2) decreases in groundwater discharge to streams, and (3) seawater intrusion as 
groundwater usage increases (Frans and Olsen 2016). 

The USGS estimates 14 percent of the population (43,400 people) on the Kitsap Peninsula are 
supplied by PE wells and the remainder (268,800 people) by water purveyors under Group A 
and Group B systems (Welch et al. 2014). No estimates are available for WRIA 15 areas outside 
of the Kitsap Peninsula. Casad Dam, located above McKenna Falls on the Union River, is the 
only major surface water diversion structure in Kitsap County. The Union River Reservoir 
(behind the dam) provides approximately 65 percent ƻŦ .ǊŜƳŜǊǘƻƴΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ όCity of 
Bremerton 2020). 

                                                      

10 More information on salmon recovery planning in Puget Sound, watershed plans, and limiting factors available 

here: https://www.psp.wa.gov/salmon-recovery-watersheds.php. 

https://www.psp.wa.gov/salmon-recovery-watersheds.php
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Pumping from wells can reduce groundwater discharge to springs and streams by capturing 
water that would otherwise have discharged naturally. Surface water may be influenced by 
groundwater pumping such that flows are diminished. Consumptive water use (the portion not 
returned to the aquifer) potentially reduces streamflow, both seasonally and as average annual 
recharge. A well pumping from an aquifer connected to a surface water body can either reduce 
the quantity of water discharging to the river or increase the quantity of water lost from the 
river to groundwater (Barlow and Leake 2012). 

2.2 Watershed Planning in WRIA 15 

Citizens and local, state, federal, and tribal governments have collaborated on watershed and 
water resource management issues in WRIA 15 for decades. A brief summary of broad 
watershed planning efforts as they relate to the past, present, and future water availability in 
the Kitsap Watershed is provided in Section 2.2.1. 

2.2.1 Current watershed planning efforts in WRIA 15  

The WRIA 15 watershed plan builds on many previous and current watershed planning efforts, 
including previous watershed planning efforts under RCW 90.82. Other efforts include 
ecosystem recovery planning by local integrating organizations (LIOs) and salmon recovery 
planning by salmon recovery lead entities. WRIA 15 crosses boundaries with the West Central 
LIO (now merged with the West Sound Lead Entity and referred to as the άWest Sound Partners 
for Ecosystem Recoveryέ), the Alliance for a Healthy South Sound, South Central LIO, and the 
Hood Canal Coordinating Council. The LIOs have completed ecosystem recovery plans as part of 
the Action Agenda for Puget Sound Recovery and are actively working to implement holistic 
approaches to recovery, including projects on salmon and orca recovery, stormwater runoff, 
shellfish protection, and forest conservation.11  

Several salmon recovery lead entities cross boundaries with WRIA 15, including the West Sound 
Partners for Ecosystem Recovery (previously known as West Sound Lead Entity), Hood Canal 
Lead Entity and Regional Organization, WRIA 9 Lead Entity (Green Duwamish), Puyallup Lead 
Entity, Nisqually Lead Entity, and South Sound Lead Entity.12 Each of the salmon recovery lead 
entities facilitates implementation of their watershed recovery chapter as part of the Puget 
Sound Salmon Recovery Plan and the Puget Sound Steelhead Recovery Plan. The Hood Canal 
Lead Entity and Regional Organization is also responsible for facilitating implementation of the 
Hood Canal Summer Chum Recovery Plan. The salmon recovery lead entities are activity 
working with local governments, tribal governments, and other partners to implement salmon 
recovery actions across WRIA 15.  

                                                      

11 More information on local integrating organizations and their efforts to recovery Puget Sound is available here: 

https://www.psp.wa.gov/LIO-overview.php.  
12 Salmon recovery lead entities in Puget Sound were established under RCW 77.85.050. More information on their 

roles as well as links to the recovery plan and watershed chapters is available here: https://www.psp.wa.gov/salmon-

recovery-overview.php. 

https://www.psp.wa.gov/LIO-overview.php
https://www.psp.wa.gov/salmon-recovery-overview.php
https://www.psp.wa.gov/salmon-recovery-overview.php
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The LIOs and salmon recovery lead entities include many of the same organizations and 
individuals that participated in the WRIA 15 Committee. Because the Committee was newly 
established and brought in entities involved in many other planning efforts, the Committee 
invested time in developing relationships and understanding priorities of the various entities 
participating in the watershed planning process.  

The Public Water System Coordination Act of 1977 created Critical Water Supply Service Areas 
(CWSSA).13 This Act requires each water purveyor in a CWSSA to develop a water system plan 
for their service area, with boundaries in compliance with the provision of the Act. The 
Washington State Department of Health is primarily responsible for the water system plan 
approval; however, local governments ensure consistency with local growth management plans 
and development policies. Pierce County, Kitsap County, and King County have adopted 
coordinated water system plans that focus on the Group A water systems. This Act and the 
water system plans are important for the WRIA 15 watershed planning process as water system 
service areas and related laws and policies can set stipulations regarding timely and reasonable 
service as to whether new homes connect to water systems or rely on new PE domestic wells.14  

2.2.2 Coordination with existing plans 

Throughout the development of the watershed plan, Ecology streamflow restoration staff have 
engaged with staff from the salmon recovery lead entities and the Puget Sound Partnership, 
providing briefings on the streamflow restoration law, scope of the watershed plan, and plan 
development status updates. The Committee chair conducted outreach to the lead entities in 
WRIA 15 regarding coordination with the Committee to ensure alignment of salmon recovery 
priorities and the streamflow planning process. While none of the lead entities participated as 
ex-officio members of the Committee, they reviewed project lists and provided feedback to the 
Committee. 

County and city comprehensive planning under the Growth Management Act (GMA) of 1990 
identifies where and how future population, housing, and job growth is planned. The 
comprehensive plans set policy for development, housing, public services and facilities, and 
environmentally sensitive areas, among other topics. In WRIA 15 counties, comprehensive plans 
identify Kitsap, Pierce, Mason, ŀƴŘ YƛƴƎ ŎƻǳƴǘƛŜǎΩ ǳǊōŀƴ ƎǊƻǿǘƘ ŀǊŜŀǎΣ ǎŜǘ ŦƻǊǘƘ ǎǘŀƴŘŀǊŘǎ ŦƻǊ 
urban and rural development, and provide the basis for zoning districts. Because of the overlap 
in planning for twenty years of growth, the WRIA 15 county representatives helped ensure 

                                                      

13 RCW 70.116.070 
14 Water system planning information for each county is available. 

Kitsap County: https://kitsappublichealth.org/environment/files/regulations/CWSP2005.pdf 

Pierce County: https://www.co.pierce.wa.us/951/Coordinated-Water-System-Planning 

Mason County: https://www.co.mason.wa.us/health/environmental/drinking-water/public-water-systems.php 

King County: https://www.kingcounty.gov/depts/dnrp/utilities-technical-review-committee/coordinated-water-

system-plans.aspx 

https://kitsappublichealth.org/environment/files/regulations/CWSP2005.pdf
https://www.co.pierce.wa.us/951/Coordinated-Water-System-Planning
https://www.co.mason.wa.us/health/environmental/drinking-water/public-water-systems.php
https://www.kingcounty.gov/depts/dnrp/utilities-technical-review-committee/coordinated-water-system-plans.aspx
https://www.kingcounty.gov/depts/dnrp/utilities-technical-review-committee/coordinated-water-system-plans.aspx
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content of the WRIA 15 watershed plan was coordinated with the Kitsap, Pierce, Mason, and 
YƛƴƎ ŎƻǳƴǘƛŜǎΩ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǇƭŀƴǎΦ15 

There are numerous linkages between growth management and water resource management. 
The GMA addresses water resources through requirements related to water availability as well 
as ground and surface water protection.  Public facilities, which include domestic water systems 
must be adequate to serve a proposed development at the time the development is available 
for occupancy.  The requirements also call for the protection of the water quality and quantity 
of groundwater used for public water systems in addition to critical areas including critical 
aquifer recharge areas. In the rural area, GMA further requires a land use pattern that protects 
the natural water flows along with recharge and discharge areas for ground and surface 
waters.  As discussed in Sections 1.1.1 and 1.1.2, ESSB 6091 was enacted in response to the 
{ǘŀǘŜ {ǳǇǊŜƳŜ /ƻǳǊǘΩǎ άIƛǊǎǘ ŘŜŎƛǎƛƻƴέ όǇǊƛƳŀǊƛƭȅ ŎƻŘƛŦƛŜŘ ŀǎ w/² флΦфпΣ ŀƴŘ ƻǘƘŜǊ ǎǘŀǘǳǘŜǎύ 
and amended the GMA. In addition to GMA, there are other connections between land use 
codes, water planning and water systems. 

2.3 Description of the Watershed ï Geology, Hydrogeology, 
Hydrology, and Streamflow 

2.3.1 Geologic setting 

Pleistocene glaciation (2.6 million to 11,700 years ago) played an important role in sculpting the 
landscape of the Puget Sound Lowlands. Reaching a maximum extent during the Vashon stage 
of the Fraser Glaciation approximately 16,000 years ago, an ice sheet advanced southward into 
present day Puget Sound (Futornick 2008). Multiple advances and retreats of the ice sheet 
formed the Puget Sound Lowlands, depositing a complex sequence of glacial and inter-glacial 
sediments on top of older sediments. 

The landforms and subsurface area of WRIA 15 are dominated by a sequence of unconsolidated 
glacial and interglacial deposits. Depth to bedrock ranges from exposed at ground surface near 
the center of the WRIA to more than 2,000 feet below land surface (Welch et al. 2014). 

Understanding the geologic setting allows characterization of surface and groundwater flow 
through the basin. Defining the relationships between surface water flow and deeper 
groundwater are important to understanding how to manage surface water resources and can 
be helpful in identifying strategies to offset the impacts of pumping from PE wells.  

                                                      

15 Comprehensive planning under GMA is available from each county: 

King County: https://www.kingcounty.gov/depts/executive/performance-strategy-budget/regional-planning/king-

county-comprehensive-plan/2020-Executive-Recommended-Plan.aspx [see Chapter 5, p. 5-42; Chapter 9, p 9-19] 

Kitsap County: http://compplan.kitsapgov.com/Pages/home.aspx  

Pierce County: https://www.co.pierce.wa.us/950/Comprehensive-Plan  

Mason County: https://www.co.mason.wa.us/community-services/planning/2036-comp-plan-update/index.php  

https://www.kingcounty.gov/depts/executive/performance-strategy-budget/regional-planning/king-county-comprehensive-plan/2020-Executive-Recommended-Plan.aspx
https://www.kingcounty.gov/depts/executive/performance-strategy-budget/regional-planning/king-county-comprehensive-plan/2020-Executive-Recommended-Plan.aspx
http://compplan.kitsapgov.com/Pages/home.aspx
https://www.co.pierce.wa.us/950/Comprehensive-Plan
https://www.co.mason.wa.us/community-services/planning/2036-comp-plan-update/index.php
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2.3.2 Hydrogeologic setting 

The USGS described the hydrogeology of WRIA 15 in a hydrogeologic framework report for the 
Kitsap Peninsula titled Hydrogeologic Framework, Groundwater Movement, and Water Budget 
of the Kitsap Peninsula, West-Central Washington (Welch et al. 2014). The study area covered 
all of WRIA 15, except for the southern Key Peninsula; Anderson, McNeil, and Ketron Islands; 
and Vashon-Maury Island. The hydrogeologic units of the area are described as being either 
water-ōŜŀǊƛƴƎ όάŀǉǳƛŦŜǊέύ ƻǊ ƴƻƴ-water-ōŜŀǊƛƴƎ όάŀǉǳƛǘŀǊŘέ ƻǊ άŎƻƴŦƛƴƛƴƎ ƭŀȅŜǊέύ ǎŜŘƛƳŜƴǘǎΣ 
without regard to geologic origin or age. Major groundwater aquifers are found in the 
unconsolidated glacial and interglacial sediments.  

Building on the hydrogeologic framework, USGS developed a numerical groundwater flow 
model to further understand water resources on the Kitsap Peninsula (Frans and Olsen 2016).  
The /ƛǘȅ ƻŦ tƻǊǘ hǊŎƘŀǊŘΩǎ CƻǎǘŜǊ tƛƭƻǘ uses this groundwater model and Kitsap Public Utility 
District (Kitsap PUD) is conducting an analysis of the model using a one-year pumping test, 
which may lead to further refinement of model for consideration in adaptive management of 
watershed plan implementation. 

Groundwater in the aquifers generally flows radially outward from the peninsula to Puget 
Sound or Hood Canal. These generalized flow patterns are complicated by the presence of low 
permeability confining units and bedrock that separate discontinuous bodies of aquifer material 
and act as local groundwater-flow barriers (Welch et al. 2014). Summer base flows in the 
watershed are sustained by groundwater.  

The USGS describes the hydrogeology of the watershed as 12 hydrogeologic units, typically 
alternating between aquifer and non-aquifer layers. All aquifer and confining units other than 
the Vashon Recessional Aquifer (Qvr) are present throughout the area, except in the center of 
the WRIA where bedrock is at or near ground surface. The five aquifer units defined by the 
USGS are summarized in Appendix C: Aquifer Units within WRIA 15. Of these units, the 
relatively shallow and laterally extensive Vashon Advance Aquifer (Qva) and Sea Level Aquifer 
(QA1) are the most heavily used and most likely water sources for new PE wells. The upper 
three aquifer units (Qvr, Qva, QC1) are also the main source of direct recharge or baseflow to 
the surface water system.  

Given the proximity to Puget Sound or Hood Canal for much of the watershed, saltwater (or 
seawater) intrusion has been raised as a potential issue (Economic and Engineering Services Inc. 
1997). Kitsap County has not identified specific areas impacted by saltwater, but manages 
coastal areas with this issue in mind. Likewise, Tacoma Pierce County Health Department 
manages a program focused on the Key Peninsula and the Gig Harbor areas where risks of 
saltwater intrusion may be higher. The largest risks are found on small, privately-owned 
housing lots found along many coastal areas. Individual wells in such areas may be closely 
spaced and are often shallow, tapping water table aquifers that could be subject to saltwater 
intrusion if over-used or impacted by drought conditions. A summary of water resources 
(Suquamish Tribe 2016) noted that thus far, no widespread or serious saltwater intrusion 
problems have been identified. 
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In 2011, USGS modeled the potential risks of saltwater intrusion due to municipal withdrawals 
on Bainbridge Island (Frans, L.M. et al. 2011). The study found no risk of saltwater intrusion to 
the aquifers of interest through the year 2035. A more recent study (Kitsap PUD et al. 2018) on 
the Seabold Water Association on Bainbridge Island concludes that elevated chloride levels 
measured at a well (an early warning indicator of saltwater intrusion) are localized and not a 
regional problem. The elevated chloride levels may have been caused by disposal of water 
treatment brine.  

2.3.3 Hydrology and Streamflow 

Due to its irregular configuration, relatively small size, and geologic and topographic 
characteristics, the Kitsap Peninsula is drained by hundreds of relatively small lowland stream 
and river systems. Most of the area is drained by short streams that discharge directly into 
surrounding marine waters. Over 580 streams and 180 lakes, reservoirs, ponds, and marshes 
have been inventoried in WRIA 15 (Garling et al. 1965). WRIA 15 is unique hydrologically, as 
only 12 streams in the area have surface drainage areas that exceed 10 square miles, and most 
are less than one square mile.  

Addressing the complexity of groundwater and surface water systems in WRIA 15 requires 
analysis at many different hydrologic scales, depending on the needs of the studies. Examples 
of these scales include the subbasins (discussed in Chapter 3) and USGS Hydrologic Units, such 
as Hydrologic Unit Code 12 (HUC-12) boundaries. In addition, there is evidence that some 
aquifers are continuous beneath several drainage basins (Ecology 1981; Kitsap Public Utility 
District 1997).  

Temperatures rarely drop below freezing in WRIA 15, and as a result, snowfall accumulation is 
minimal. There is no contribution from upstream watersheds because WRIA 15 is surrounded 
by marine waters. Because all streams are contained in the WRIA, upstream sources, snow, and 
snowpack are not influencing factors in the watershed. Precipitation as rainfall is the dominant 
natural input of fresh water to the basin and streamflows are extremely sensitive to areal and 
seasonal variations in precipitation (Golder Associates 2004).  

Annual precipitation varies considerably, ranging from an average of less than 30 inches in the 
northern tip of the peninsula to more than 80 inches along Hood Canal in the southwest 
portion of the WRIA. Most of the WRIA receives an average of 40 to 60 inches of precipitation 
annually (Kitsap PUD 2020). In general, precipitation increases by one inch for every mile 
southward from the northern tip of the Peninsula. On average, July is the driest month and 
December is the wettest month (Golder Associates and EES 2002). 

In addition to directly contributing to streamflow maintenance, precipitation also contributes to 
storage in lakes and groundwater aquifers that serve as natural reservoirs, helping to moderate 
extreme high and low flows. Groundwater provides the majority of late summer flow to area 
streams. Practically all streams in WRIA 15 are augmented by groundwater discharge and many 
would go dry if groundwater recharge during precipitation became insufficient to maintain 
streamflow during dry periods (Ecology 1981). Small streams draining the east shore of Hood 
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Canal typically originate in lakes and wetlands, have moderate gradients, and exhibit low flows 
in late summer and early fall (Kuttel 2003). 

WAC173-515 set minimum instream flows for 21 streams and closed 54 streams and their 
tributaries (including lakes) to further appropriation of surface water. An additional 14 streams 
and their tributaries are closed to further appropriation of surface water for part of the year. 
Some of the streams with partial closures are in basins which also have minimum instream 
flows set (Ecology 1981). Streams subject to minimum instream flows are Union River, Tahuya 
River, Rendsland Creek, Dewatto River, Anderson Creek, Stavis Creek, Big Beef Creek, Anderson 
/ǊŜŜƪ όŘƛŦŦŜǊŜƴǘ ŎǊŜŜƪ ǘƘŀƴ ǇǊŜǾƛƻǳǎƭȅ ƭƛǎǘŜŘύΣ DǊƻǾŜǊΩǎ /ǊŜŜƪΣ {ǘŜŜƭ /ǊŜŜƪΣ 
Strawberry/Kochs/Cooks Creek, Dickerson Creek, Chico Creek, Gorst Creek, Curley Creek, Ollala 
Creek, Crescent Creek, Purdy Creek, Lackey Creek, Rocky Creek, and Coulter Creek.  

The Instream Resources Protection Program (IRPP) for WRIA 15 provides context on how 
instream flows and closures were set (Ecology 1981): 

¶ Instream flows were set for streams where continuous flow records existed, or 
correlations of flow to other stream gages were possible, and where average annual 
flows exceeded five cfs.  

¶ Streams closed by the WAC were previously closed pursuant to water right 
recommendations or had average annual flows less than five cfs and a known high value 
for fish production, aesthetics, and other environmental values.  

The IRPP does not describe the instream flow setting technique; instream flows are believed to 
have been set using a combination of Physical Habitat Simulation (PHABSIM), which is a suite of 
hydraulic and habitat models that compute an index of habitat suitability and discharge, and 
the toe-width method to determine a habitat-based instream flow recommendation. The 
instream flow recommendations tended to use the 40-50 percent exceedance as a hydrologic 
limit to the habitat-based instream flow recommendation (Pacheco 2020). 

In establishing instream flows by regulation, Ecology used regulatory flows that were higher 
than the flows commonly seen in the stream and as such, were not designed to be met 100 
percent of the time, nor was there an intent to try to achieve the instream flow on any given 
day. Instead, the intent of the regulation was to protect streams from further depletion (e.g., 
through subsequent appropriations) when flows approach or fall below the recommended 
ŘƛǎŎƘŀǊƎŜǎ ό9ŎƻƭƻƎȅ мфумύΦέ ²ƘŜƴ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ƛƴǎǘǊŜŀƳ ŦƭƻǿΣ 9ŎƻƭƻƎȅ Ƴŀȅ 
manage water use by contacting junior water users and inform them of the need to curtail 
water use. Ecology protects instream flows when issuing new water rights, or denies a water 
right application if mitigation is not provided. 

For example, in Chico Creek, minimum instream flows are often not met. Figure 2 shows the 
flow exceedance for Chico Creek plotted against the regulatory minimum instream flow. 
Minimum instream flows are greater than the median flow (50 percent exceedance) from 
March until September and exceed dry year (90 percent exceedance) flows for most of the 
year. Since Chico watershed has one of the largest salmon runs in Kitsap County, not meeting 
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minimum flows during migration periods can negatively impact many fish species and result in 
massive pre-spawn mortalities of salmon.16 The inability to meet minimum instream flows 
similarly impacts Grovers Creek (Suquamish Tribe 2016). 

 

Figure 2. Chico Creek Flow Exceedance. Graph prepared by Ecology. 

Due to the sensitivity of the watershed to precipitation, the salmonid habitat in the streams of 
WRIA 15 are highly susceptible to hydrologic changes resulting from stormwater runoff (West 
Sound Watershed Council 2005). The increase in impervious surfaces associated with 
residential and commercial development increases surface runoff and the frequency, duration, 
and magnitude of peak stream flows.17 The result is that less water is available to sustain flows 
through the dry months, and the increased peak flows result in increased bank and streambed 
instability, channel scour, and loss of instream habitat diversity, which may adversely affect 
salmonid production (West Sound Watershed Council 2005).  

Predictions of change in climate are available from The Climate Toolbox (climatetoolbox.org). 
The Climate Mapper on the website was used to obtain forecasts of changes in temperature 

                                                      

16 Several species of fish migrate through the Chico Watershed, including chum and coho salmon, 

steelhead, and sea-run cutthroat trout.  
17 Note that RCW 90.94.030 does require developments associated with new building permits to have 

stormwater management and LID. 
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and precipitation over WRIA 15 under future conditions. The Climate Mapper allows a 
comparison of future conditions to present conditions under assumptions of which 
Representative Concentration Pathway (RCP) greenhouse gas concentration trajectory is 
assumed, and which future time frame is selected. Assuming the RCP 8.5 pathway όά.ǳǎƛƴŜǎǎ ŀǎ 
¦ǎǳŀƭέ) and a baseline of 1971-2000, mean annual precipitation is projected to increase by 2.2-
2.6 percent for the 2010-2039 timeframe and 3.7-5.6 percent for the 2040-2069 timeframe. 
Precipitation is projected to increase in fall, winter, and spring and decrease in summer. Mean 

annual air temperatures will increase by 2-2.6° F in the 2010-2039 timeframe and 4.6-6° F in 
the 2040-2069 timeframe. Temperatures will increase in all seasons. In addition, heavy rainfall 
events are projected to become more severe and occur more frequently (Mauger et al. 2015). 

The Climate Impacts Group prepared climate forecasts for streamflow in the Puget Sound basin 
(Krosby et al. 2018). No streams in WRIA 15 have forecasts; the closest stream with forecasts is 
the North Fork Skokomish River, located in WRIA 16. There may be limitations in using these 
results as a proxy for the smaller streams in WRIA 15 as larger river systems may behave 
differently than larger rain-dominant systems under a changing climate. Comparison of July 
through September streamflows between 1992 and 2011 with projections of streamflow for 
climate forecasts for 2070 ς 2099 project a decline of 30 to 40 percent in streamflow during the 
low flow season (Krosby et al. 2018). It is likely with a reduction in summer precipitation and 
increases in temperature, streams in WRIA 15 will also experience declines in streamflow 
during summerτalthough the extent of decline has not been predicted. Water temperatures 
are also expected to rise which will impact salmonid survival, growth, and fitness. 

2.3.4 Water Quality  

Ecology evaluates surface waters in WRIA 15 every two years through a water quality 
assessment.18 The assessment evaluates existing water quality data and classifies waterbodies 
into the following categories: 

¶ Category 1: Meets tested standards for clean waters. 

¶ Category 2: Waters of concern; waters in this category have some evidence of a water 

quality problem, but not enough to show persistent impairment. 

¶ Category 3: Insufficient Data. 

¶ Category 4: Impaired waters that do not require a total maximum daily load (TMDL): 

o Category 4a: already has an EPA-approved TMDL plan in place and implemented. 

                                                      

18 Note limitations to the Ecology data, particularly with being outdated. Additional water quality assessments are 

conducted in WRIA 15, and may have more updated information, such as those available from Kitsap County, City 

of Bainbridge Island, and the South Sound monitoring program. The Ecology Water Quality monitoring program is 

provided as an example of the type of information collected in water quality assessments.  
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o Category 4b: has a pollution control program, similar to a TMDL plan, that is 

expected to solve the pollution problems. 

o Category 4c: is impaired by causes that cannot be addressed through a TMDL 

plan. Impairments in these water bodies include low water flow, stream 

channelization, and dams. 

¶ Category 5: Polluted waters that require a water improvement project. 

The latest water quality assessment classified many waterbodies in WRIA 15 (Ecology 2020a). 
Category 4 and 5 assessment results are listed in Appendix D. Category 5 listings are based on 
exceedance of water temperature, dissolved oxygen, pH, bacteria, copper, lead, and total 
phosphorus water quality standards. Of the Category 4 and 5 results, 62 waterbodies are listed 
for either temperature, dissolved oxygen, total phosphorus, or pH. These parameters are 
sensitive to low flows and could be improved with streamflow restoration.  

Three TMDL studies have been prepared in WRIA 15 to address water quality impairments 
(specifically, fecal coliform): Liberty Bay Tributaries; Sinclair and Dyes Inlets; and Union River 
Tributaries (Ecology 2002, 2012, 2014). These TMDLs are summarized in Appendix E.   
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Chapter Three: Subbasin Delineation 

3.1 Introduction 

To allow for meaningful analysis of the relationship between new consumptive use and offsets, 
and ǇŜǊ 9ŎƻƭƻƎȅΩǎ Cƛƴŀƭ Net Ecological Benefit (NEB) Guidance (Ecology 2019b), the WRIA 15 
Committee divided WRIA 15 into subbasins.19 This division was helpful in describing (1) the 
location and timing of projected new consumptive water use, (2) the location and timing of 
impacts to instream resources, and (3) the necessary scope, scale, and anticipated benefits of 
projects. The WRIA 15 Committee set a goal of using the subbasins as boundaries for finding 
projects closest to anticipated impacts (i.e. finding enough offset benefit projects by subbasin 
to offset anticipated consumptive use). This approach is further discussed in Chapter 5 
(Projects) and Chapter 6.2 (Adaptive Management).  In some instances, subbasins may not 
correspond with hydrologic or geologic basin delineations (e.g., watershed divides). This 
chapter is based on the Subbasin Delineation Technical Memorandum (Appendix F), which was 
finalized by the WRIA 15 Committee at the June 4, 2020 meeting. 

3.2 Approach to Develop Subbasins 

The WRIA 15 Committee divided WRIA 15 into seven subbasins for purposes of assessing 
projections for new permit-exempt (PE) wells, consumptive use, and project offsets.20 In 
delineating subbasin boundaries for this planning process, the Committee considered the 
following: 

¶ WRIA 15 was initiallȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ǎŜǾŜƴ άǊŜƎƛƻƴǎέ ŀǎ ŀƴ ŜŀǊƭȅ ŘŜƭƛƴŜŀǘƛƻƴ ƻŦ ǎǳōōŀǎƛƴǎΦ 

The Committee later agreed to accept the region delineations as subbasin boundaries. 

¶ The subbasins are part of a nested approachτwith further subdivision at the HUC12 

and Puget Sound Watershed Assessment Unit scalesτwhere projects will be placed as 

close to impacts as possible.  

¶ Subbasin boundaries were used for generating growth projections and consumptive use 

estimates. 

¶ Isolated areas like islands without connectivity should be included as their own 

subbasins. 

                                                      

19 The term ñsubbasinò is used by the WRIA 15 Committee for planning purposes only and to meet the requirements of 

RCW 90.94.030 (3)(b). 
20 This approach is consistent with Final NEB Guidance that defines subbasins as a geographic subarea within a 

WRIA. A subbasin is equivalent to the words ñsame basin or tributaryò as used in RCW 90.94.020(4)(b). 
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Other considerations included: 

¶ Right-sizing subbasins such that offset projects have some geographic relevance to the 

location of withdrawal (e.g., an offset project in Seabeck bears little relevance to 

withdrawals in Longbranch). 

¶ Surface water flows and rainfall patterns should be included. 

¶ Rural growth pattern projections will likely drive project and impact locations. 

¶ Priority areas for salmon recovery should be included. 

For some Committee members, it was also important to consider alignment of subbasins with 
Tribal Usual and Accustomed fishing areas and county jurisdiction. The WRIA 15 Subbasin 
Delineation Technical Memorandum available in Appendix F provides a more detailed 
description of the subbasin delineation. 

3.3 WRIA 15 Subbasins 

Figure 3 presents the map of WRIA 15 subbasin delineations, which are also summarized in 
Table 4. 
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Figure 3: WRIA 15 Subbasin Delineation for the Watershed Restoration and Enhancement Plan. 
Map prepared by HDR. 
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Table 4: WRIA 15 Subbasins 

Subbasin Name Primary Rivers and Tributaries County 

Bainbridge Island Manzanita Creek, Issei Creek, Miemois 
Creek, Springbrook Creek, Murden Creek 
(Doe-qud-sake-qub), MacΩs Dam Creek, 
Cooper Creek, Schel Chelb Creek 

Kitsap 

McNeil Island, 
Anderson Island, 
Ketron Island 

Luhr Creek, Bradley Creek, Schoolhouse 
Creek 

Pierce 

North Hood Canal Boyce Creek, Anderson Creek, Stavis 
Creek, Seabeck Creek, Big Beef Creek, 
Little Beef Creek, Port Gamble Creek, 
Martha John Creek, Kinman Creek 

Kitsap 

South Hood Canal Rendsland Creek, Dewatto River, Tahuya 
River, Stimson Creek, Mission Creek, 
Union River, Bear Creek, Hazel Creek, Tin 
Mine Creek 

Kitsap and Mason 

South Sound Vaughn Creek, Rocky Creek, Coulter 
Creek, Huge Creek, Artondale Creek, 
Crescent Creek, Burley Creek, Purdy 
Creek 

Pierce and Kitsap 

Vashon - Maury Island Judd Creek, Tahlequah Creek, 
Christensen Creek, Green Valley Creek, 
Shingle Mill Creek 

King 

West Sound Olalla Creek, Fragaria Creek, Curley 
Creek, Wilson Creek, Salmonberry Creek, 
Beaver Creek, Black Jack Creek, Ruby 
Creek, Parish Creek, Lost Creek, Kitsap 
Creek, Wildcat Creek, Chico Creek, 
Mosher Creek, Enetai Creek,  Pahrmann 
Creek, Silver Creek, Carpenter Creek, 
Osier Creek, Clear Creek, Crouch Creek, 
Barker Creek, Salmon Creek, Grovers 
Creek, Clear Creek, Crouch Creek, Illahee 
Creek, Steele Creek, Big Scandia Creek, 
Johnson Creek, Dogfish Creek, Bjorgen 
Creek, Klebeal Creek, Sam Snyder Creek, 
Gorst Creek 

Kitsap 
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Chapter Four: New Consumptive Water Use Impacts 

4.1 Introduction to Consumptive Use 

9ŎƻƭƻƎȅΩǎ Final Net Ecological Benefit (NEB) DǳƛŘŀƴŎŜ ǎǘŀǘŜǎΣ άǿatershed plans must include a 
new consumptive water use estimate for each subbasin, and the technical basis for such 
ŜǎǘƛƳŀǘŜέ (Ecology 2019b, page 7).21 ¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ǘƘŜ ²wL! мр /ƻƳƳƛǘǘŜŜΩǎ 
projections of new domestic permit-exempt (PE) well connections and their associated 
consumptive use for the 20-year planning horizon. This chapter summarizes information from 
the technical memorandums prepared for and approved by the WRIA 15 Committee on June 4, 
2020 and included in Appendix G. 

4.2 Projection of Permit-Exempt Well Connections (2018ï
2038) 

This watershed plan addresses new consumptive water use from projected new homes 
connected to PE wells. Generally, new homes are associated with wells drilled during the 
planning horizon. However, new uses can occur where new homes are added to existing wells 
serving group systems under RCW 90.44.050. This plan addresses both types of new well use. 
PE wells are used to supply houses and, in some cases, other equivalent residential units (ERUs) 
ǎǳŎƘ ŀǎ ǎƳŀƭƭ ŀǇŀǊǘƳŜƴǘǎΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ǘƘŜ ǘŜǊƳǎ άƘƻǳǎŜέ ƻǊ άƘƻƳŜέ 
refer to any PE domestic groundwater use, including other ERUs.  

To estimate new consumptive water use, the counties or technical consultants (depending on 
the county) developed projections for the number of new PE wells over the planning horizon in 
WRIA 15. The methods for projections were based on recommendations from Appendix A of 
the Final NEB Guidance. The WRIA 15 Committee included projections for low, moderate, and 
high numbers of PE wells, for select counties. WRIA 15 is predominantly rural and projections 
demonstrate a wide distribution of PE wells throughout the watershed.  

The following sections provide (1) the 20-year projections of new PE wells for each subbasin 
within WRIA 15, (2) the methods used to develop the projections, and (3) the uncertainties 
associated with the projections. 

                                                      

21 Though the statute requires the offset of ñconsumptive impacts to instream flows associated with PE 

domestic water useò (RCW 90.94.020(4)(b)) and 90.94.030(3)(b)), watershed plans should address the 

consumptive use of new permit exempt domestic withdrawals. Ecology recommends consumptive use as 

a surrogate for consumptive impact to eliminate the need for detailed hydrogeologic modeling, which is 

costly and likely infeasible to complete within the limited planning timeframes provided in chapter 90.94 

RCW.  RCW 90.94.020 and 90.94.030 direct how watershed plans are to project, offset, or account for 

ñwater use.ò Ecology interprets these subsections of the law (RCW 90.94.020(4)(b), 90.94.020(4)(c), 

90.94.030(3)(b), 90.94.030(3)(c), 90.94.030(3)(d), and 90.94.030(3)(e)) to relate to the consumptive 

water use of new PE domestic withdrawals that come online during the planning horizon. (Ecology, 

2019a, page 7) 
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Addressing Uncertainties, Assumptions, and Limitations Associated with Projections for 
Growth and Consumptive Use. Uncertainties and limitations are inherent with any planning 
process. Understanding the limitations of the available data (and analyses that use that data) 
are important, as well as acknowledging the uncertainties associated with the analysis. The 
WRIA 15 Committee recognized and discussed uncertainties associated with projecting new PE 
well connections, models and methods used to calculate consumptive use associated with the 
PE well connections, as well with project implementation. Chapter 4 presents projections based 
on the best information available at the time and presents assumptions associated with the 
projections. Uncertainty is described in more detail in the technical memo found in Appendix G. 
The WRIA 15 Committee recommends that if new information, modeling, or data becomes 
available, adjustments are made through adaptive management to provide greater certainty 
that this plan continues to meet NEB.  

4.2.1 Projections of Permit-Exempt Well Connections by Subbasin 

The WRIA 15 watershed plan compiles the growth projection data both at the WRIA scale and 
by subbasin. This section presents WRIA 15 growth projection data for Kitsap, King, Mason, and 
Pierce counties. Table 5 and Figure 4 show the projected number of new PE wells per subbasin 
and their distribution across WRIA 15. To capture the various projections for PE wells, this 
watershed plan refers to lower estimates, moderate estimates, and higher estimates of growth.  

The moderate estimates for the number of new PE wells in unincorporated areas of the four 
counties (within WRIA 15) over the planning horizon:  

¶ Kitsap County: 2,921 new PE wells  

¶ King County: 368 new PE wells 

¶ Mason County: 1,301 new PE wells  

¶ Pierce County: 978 new PE wells 

The total moderate estimate is 5,568 PE wells over the planning horizon, the lower estimate is 
4,861 PE wells, and the higher estimate is 6,152 PE wells. 

4.2.2 Methodology 

The WRIA 15 Committee gave deference to each county in identifying the most appropriate 
method of projecting PE wells. Different methods were used for calculating the projections for 
each county: 

¶ Two methods were used for Kitsap County. The /ƻǳƴǘȅΩǎ ƳŜǘƘƻŘ ƛǎ ōŀǎŜŘ ǳǇƻƴ ŀ ƭŀƴŘ 

capacity analysis, using the Kitsap Regional Coordinating Council growth targets. Kitsap 

PUD developed projections based on historical wells. The high and low projections are 

based on an estimated five percent margin of error. 
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¶ YƛƴƎ /ƻǳƴǘȅΩǎ ƳŜǘƘƻŘ ƛǎ ōŀǎŜŘ ǳǇƻƴ ƘƛǎǘƻǊƛŎŀƭ ōǳƛƭŘƛƴƎ ǇŜǊƳƛǘ ŘŀǘŀΦ YƛƴƎ /ƻǳƴǘȅ 

developed the projections. 

¶ aŀǎƻƴ /ƻǳƴǘȅΩǎ ƳŜǘƘƻŘ ƛǎ ōŀǎŜŘ ǳǇƻƴ hŦŦƛŎŜ ƻŦ CƛƴŀƴŎƛŀƭ aŀƴŀƎŜƳŜƴǘ 2040 moderate 

growth population forecasts.22 The technical consultant team developed the 

projections. 

¶ Pierce County projections are based on historical well permit data. The technical 

consultant team developed the projections. The high and low projections are based on 

different historical periods. 

The WRIA 15 Permit-Exempt Growth and Consumptive Use Summary (HDR 2020) provides 
more detail on each of the growth projection methods.

                                                      

22 Note that some Committee members requested a high growth projection for Mason County, but that projection 

was not included as part of this watershed plan at the request of the County.  
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Table 5: Number of Permit-Exempt Connections Projected between 2018 and 2038 

Subbasin Moderate Estimate Higher Estimate Lower Estimate 

Kitsap Pierce  Mason King Total Kitsap Pierce  Mason King Total Kitsap Pierce  Mason King Total 

West Sound 1,336    1,336 1,403    1,403 1,142    1,142 

North Hood 
Canal 

656    656 689    689 561    561 

South Hood 
Canal 

49  1,077  1126 52  1077  1,128 42  1077  1,119 

Bainbridge 
Island 

491    491 516    516 491    491 

South 
Sound 

389 940 224  1,553 406 1,360 224  1,992 332 602 224  1,158 

Vashon-
Maury 
Island 

   368 368    368 368    368 368 

South 
Sound 
Islands 

 38   38  56   56  22   22 

Total 2,921 978 1,301 368 5,568 3,066 1,416 1,301 368 6,152 2,568 624 1,301 368 4,861 
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4.2.3 Distribution of New PE Wells 

The WRIA 15 Committee mapped potential locations of new PE wells in the watershed based on 
the parcels available for residential development that will depend on PE wells. The resulting 
heat map (Figure 4) shows the areas where this development is most likely to occur. 

4.2.4 Summary of Assumptions 

The methods described in Appendix A of the Final NEB Guidance for projecting new PE wells 
include several assumptions. The assumptions shared here provide transparency in the 
planning process and deliberations of the Committee to support any future adaptive 
management undertaken by the entities implementing the plan. The WRIA 15 Permit-Exempt 
Growth and Consumptive Use Summary in Appendix G (HDR 2020) provides a detailed listing of 
the assumptions used to project new PE wells. Kitsap, King, and Pierce counties relied on 
historical data, assuming these historical trends will continue into the future.  

To provide greater certainty in this assumption, this watershed plan includes additional PE well 
scenarios using different periods in the historical Tacoma-Pierce County Health Department 
(TPCHD) well database. The high-growth scenario uses the 1999ς2008 data, which was a time 
of relatively healthy economic growth resulting in more rapid rural development. The low-
growth scenario uses the 2009ς2018 data, which was a time of relatively slower rural 
development and corresponds with the recession and housing downturn.  

The technical consultants applied a plus or minus five percent to calculate the high- and low-
growth scenarios for Kitsap CountyΦ CƛǾŜ ǇŜǊŎŜƴǘ ƛǎ ǘƘŜ ŀǎǎǳƳŜŘ ƳŀǊƎƛƴ ƻŦ ŜǊǊƻǊ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ 
land capacity analysis. Mason and King County requested no high- or low-growth scenarios 
calculations to be included in this watershed plan for their respective counties. The Committee 
used all three growth scenarios to determine the most likely consumptive use estimate for the 
planning horizon. 

To estimate the distribution of PE wells in Kitsap County, the County based growth assumptions 
for each subbasin upon the proportion of the historical number of building permits for each 
subbasin for the period of 2002-2019. The County made assumptions regarding the number of 
developable parcels that would use PE wells by only counting parcels greater than 0.75 acres 
outside a 200-foot water or sewerline buffer.  

King County based the percentage of houses with PE wells on historical trends from 2000-2017.  

Mason County assumed the proportion of houses with PE wells is equal to the proportion of 
buildout capacity in rural areas compared to urban growth areas.  

Pierce County assumed the same historic growth rate in PE wells by subbasin will occur in the 
future.  Wells were projected within UGAs or existing water system boundaries if the parcels 
met the criteria discussed above. The Growth and Consumptive Use Summary (HDR 2020), 
available in Appendix G, further discusses these methods. 
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4.2.5 Projected Growth Map 

Figure 4 represents the distribution of new PE wells under the moderate estimate. 

 

Figure 4. WRIA 15 Projected New Permit-Exempt Wells (number and likely area) Under the 
Moderate Estimate Growth Scenario 2018-2038. The ñheatò map is generated based on 
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modeled growth projections that considers zoning, land use, and distance from existing water 
lines. The results are highly generalized but help illustrate the approximate location and relative 
growth of new domestic PE wells. Map prepared by HDR. 

4.3 Impacts of New Consumptive Water Use 

This watershed plan used the 20-year projections of new PE wells to estimate the consumptive 
water use that must be addressed and offset. Aǎ ŀōƻǾŜΣ ǘƘƛǎ ǎŜŎǘƛƻƴ ǳǎŜǎ άƴŜǿ t9 ǿŜƭƭǎέ ŀǎ ŀ 
shorthand for new domestic permit-exempt well connections unless otherwise described. This 
section includes an overview of (1) the methods used to estimate new consumptive water use 
(consumptive use), (2) the anticipated impacts of new consumptive use in WRIA 15 over the 
planning horizon, and (3) other considerations and assumptions. The WRIA 15 Permit-Exempt 
Growth and Consumptive Use Summary provides a more detailed description of the analysis 
and alternative scenarios considered (Appendix G).  

The Committee considered all three growth scenarios (lower, moderate, and higher estimates) 
as well as three methods for estimating consumptive use. Based on the deliberations of the 
Committee, this watershed plan recommends a consumptive use estimate of 766.4 acre feet 
per year (684,150 gallons per day [gpd]). This estimate is based on the moderate growth 
projection for the Irrigated Area method and is viewed as the most likely consumptive use 
based on historical information and current understanding of water use in WRIA 15.  

Some members of the WRIA 15 Committee believed that a higher consumptive use estimate of 
1,218 AF/yr (177 gpd per PE well connection) is necessary to ensure that offsets are met and 
streams are benefited. The Committee reached consensus that achieving an offset target of 
1,218 AF/yr through project implementation would be beneficial to streams. Based on data 
presented, some members of the Committee supported a lower consumptive use estimate and 
others supported a higher number, but the Committee ultimately reached consensus that 766.4 
acre-feet per year (AF/yr) should be the consumptive use estimate.  

This section provides an overview and results from the various methods used to estimate 
consumptive use. Section 4.3.4 provides additional information on the consumptive use 
estimate as well as considerations for a higher offset target with a breakdown by subbasin.  

4.3.1 Methodology to Estimate Indoor and Outdoor Consumptive 
Water Use 

To calculate indoor and outdoor consumptive use, the technical consultants presented three 
different methods to the Committee for consideration: Metered Data Method, U.S. Geological 
Survey (USGS) Groundwater Model Method, and the Irrigated Area Method. This section 
presents an overview and results on the three methods.  

While the consumptive use estimate presented in this plan relies on the irrigated area method, 
some members of the Committee preferred the alternative methods. All three methods are 
presented in this Chapter due to the lack of consensus on which method to use, to account for 
uncertainty associated with each method, and the level of analysis used to provide a 
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consumptive use estimate and higher offset target. Additional information is available in 
Appendix G. 

Metered Data Method  

HDR estimated consumptive use using metered connections from water systems. HDR 
requested data from Committee members for water systems that use (or have used) a flat rate 
billing structure and were similar in character to the rural environments in which households 
may connect to PE wells. In WRIA 15, Kitsap PUD provided consumption data for all Kitsap PUD 
water systems for years 2017 and 2018. 

This method assumed that (1) average daily water use in December, January, and February is 
representative of year-round daily indoor use; and (2) 10 percent of indoor water use is 
consumptively used. Average daily system-wide use was divided by the number of connections 
(assuming all connections are residential), to estimate average daily indoor use per connection. 
The 10 percent consumptive use factor was applied to the average daily use in the winter 
months to determine the consumptive portion of indoor water use per connection. 

Average daily indoor use was multiplied by the number of days in a year to estimate total 
annual indoor use. Total annual indoor use was subtracted from total annual use by a water 
system to estimate total annual outdoor use. It was assumed 80 percent of the outdoor use is 
consumptively used. That factor was applied to estimate the consumptive portion of outdoor 
use. 

Outdoor consumptive use was also estimated on a seasonal basis. The Washington Irrigation 
Guide (WAIG) reports irrigation requirements between the months of April and September for 
representative weather stations in WRIA 15; as such, seasonal outdoor water use was assumed 
to occur over a period of six months. Average daily indoor use was multiplied by the number of 
days in the irrigation season to calculate total indoor use for the irrigation season. Total 
irrigation season indoor use was then subtracted from total season use to determine total 
outdoor use for the irrigation season. The value was proportionally allocated to each month in 
the irrigation season using the requirements from the WAIG.  

The annual average consumptive use values are 0.0138 acre-foot (AF) 23 (0.000019 cubic foot 
per second [cfs]) for indoor use per well and 0.0583 AF (0.000081 cfs) 24 for outdoor use per 
well. The corresponding values in gallons are 4,470 gallons for indoor consumptive use and 
18,980 gallons for outdoor consumptive use per well per year. The combined indoor and 
outdoor consumptive use equates to 64.25 gpd per PE well connection. 

                                                      

23 Acre-foot (AF) is a unit of volume for water equal to a sheet of water one acre in area and one foot in depth. It is 

equal to 325,851 gallons of water. One acre-foot per year (AF/yr) is equal to 893 gallons per day (gpd). 
24 Cubic feet per second (cfs) is a rate of the flow in streams and rivers. It is equal to a volume of water one foot high 

and one foot wide flowing a distance of one foot in one second. One cubic foot per second is equal to 646,317 

gallons per day.  
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USGS Groundwater Model Method 

The USGS Groundwater Model method refers to water use data collected for a groundwater-
flow model of the Kitsap Peninsula.25 A report prepared by the USGS (Welch, Frans, and Olsen 
2014) provides a survey of consumption from select water utilities serving more than 221,700 
people with more than 88,500 residential connections on the Kitsap Peninsula. The USGS study 
differentiated between the indoor and outdoor portions of use:  

¶ Estimated indoor use (based on NovemberςApril pumping values) was 66 gallons per 
person per day. For the purposes of groundwater modeling, USGS assumed the 
consumptive use rate for indoor domestic use is 10 percent in non-sewered areas. 

¶ Outdoor use was estimated for the outdoor growing season and varied by month from 
four gallons per person per day in May to 97 gallons per person per day in September. 
Estimates for average annual outdoor use are 26 gallons per person per day. For the 
purposes of groundwater modeling, USGS assumed the consumptive use rate for 
outdoor use is 90 percent.  

The annual average consumptive use values are 0.0185 acre-foot (AF) (0.000026 cubic foot per 
second [cfs]) for indoor use per well and 0.0655 AF (0.000091 cfs) for outdoor use per well. The 
corresponding values in gallons are 6,023 gallons for indoor consumptive use and 21,350 
gallons for outdoor consumptive use per well. The combined indoor and outdoor consumptive 
use equates to 75 gpd per PE well connection. While these estimates are annual averages, the 
Committee expects that outdoor use will occur mainly in summer.   

Irrigated Area Method  

Appendix A of the Final NEB Guidance describes the Irrigated Area method, which provides an 
average indoor use per person per day, and reviews aerial imagery to provide a basis to 
estimate irrigated area of outdoor lawn and garden areas.  

Indoor and outdoor water use patterns differ; indoor use is generally constant throughout the 
year, while outdoor use occurs primarily in the summer months. Similarly, the portion of water 
use that is consumptive varies for indoor and outdoor water uses. The Irrigated Area method 
uses separate approaches to estimate indoor and outdoor consumptive use.  

To develop the consumptive use estimate, the WRIA 15 Committee used the Irrigated Area 
method and relied on assumptions for indoor use and outdoor use from Appendix A of the Final 
NEB Guidance. This chapter provides a summary of the technical memo, which is available in 
Appendix G. 

Consistent with Appendix B of the Final NEB Guidance, the Committee assumed that impacts 
from consumptive use on surface water are steady-state, meaning impacts to the stream from 

                                                      

25 Note that water system data is metered with a fee structure based on water use. PE wells in WRIA 15 are not 

metered and have no associated fee structure. 
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pumping do not change over time. The wide distribution of future well locations and depths 
across varying hydrogeological conditions led to this assumption.  

New Indoor Consumptive Water Use 

Indoor water use refers to the water that households use (such as in kitchens, bathrooms, and 
laundry) and that leave the house as wastewater (Kenny and Juracek 2012). The Technical 
Consultants ǳǎŜŘ 9ŎƻƭƻƎȅΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ŀǎǎǳƳǇǘƛƻƴǎ ŦƻǊ ƛƴŘƻƻǊ Řŀƛƭȅ ǿŀǘŜǊ ǳǎŜ ǇŜǊ ǇŜǊǎƻƴ 
and local data to estimate the average number of peoǇƭŜ ǇŜǊ ƘƻǳǎŜƘƻƭŘΣ ŀƴŘ ŀǇǇƭƛŜŘ 9ŎƻƭƻƎȅΩǎ 
recommended consumptive use factor (CUF) to estimate new indoor consumptive water use 
(Ecology 2019b): 

¶ 60 gpd per person, as recommended by Ecology. 

¶ 2.5 persons per household assumed for rural portions of WRIA 15, based on the Office 

of Financial Management and County data. 

¶ 10 percent of indoor use is consumptively used (or a CUF of 0.10), based on the 

assumption that homes on PE wells are served by onsite sewage systems. Onsite sewage 

systems percolate back to groundwater; a fraction of that water is lost to the 

atmosphere through evaporation in the drain field.  

The equation used to estimate household consumptive indoor water use is:  

60 gpd × 2.5 people per house × 365 days × 0.10 CUF  

This results in an average indoor consumptive use of 15 gpd (0.000023 cfs) and an annual 
average of 0.0168 AF (5,475 gallons) per year per well.  

New Outdoor Consumptive Water Uses 

Most outdoor water is used to irrigate lawns, gardens, and landscaping. To a lesser extent, 
households use outdoor water for car and pet washing, exterior home maintenance, pools, and 
other water-based activities. Water from outdoor use does not enter onsite sewage systems, 
but instead infiltrates into the ground or is lost to the atmosphere through evapotranspiration 
(Ecology 2019b, page 19).  

The WRIA 15 Committee used aerial imagery to measure the irrigated areas of 80 randomly 
selected parcels served by PE wells to develop an average outdoor irrigated area. This analysis 
returned more than one-half of the parcels with no visible irrigation, resulting in irrigated area 
values of zero. The average irrigated area for the 80 randomly selected parcels was 0.08 acre. 
The Committee believes that 0.08 acre represents the irrigated areas for PE wells in WRIA 15 
and adopted that value for consumptive use calculations. This estimate is based on the 
understanding that the consumptive use calculation likely overestimates water use and the 
independent analyses performed to confirm the measurements of irrigated acreage.  

The WRIA 15 Committee used the following assumptions, recommended in Appendix A of the 
Final NEB Guidance, to estimate outdoor consumptive water use: 
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¶ Crop irrigation requirements (IR) for turf grass according to WAIG (NRCS-USDA 1997): 

16.84 inches per year for the Bremerton WAIG station. This value was rounded up to 17 

inches (1.42 feet) per year and used to estimate the amount of water needed for 

outdoor irrigation.  

¶ An irrigation application efficiency (AE) to account for water that does not reach the 

turf: 75 percent. This AE ƛƴŎǊŜŀǎŜǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǳǎŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ŎǊƻǇΩǎ Lw ōȅ нр 

percent. 

¶ CUF of 0.8, reflecting 80 percent consumption for outdoor use. This means a return of 

20 percent of outdoor water to the immediate water environment. 

¶ Outdoor irrigated area based on existing homes using PE wells: 0.08 acre. 

The equation used to estimate household consumptive outdoor water use is:  

ὌέόίὩὬέὰὨ ὕόὸὨέέὶ ὅὟ
ρȢτς ὪὩὩὸ

πȢχυ ὃὉ
ὼ πȢπψ ὥὧὶὩ ὼ πȢψ ὅὟὊ 

First, water loss is accounted for by dividing the IR by the AE. Next, the total water volume used 
to maintain turf is multiplied by the area that is irrigated. Finally, the volume of water is 
multiplied by 80 percent to produce the outdoor consumptive water use.  

This calculation results in an average outdoor consumptive use of 108 gpd (0.00017 cfs) and an 
annual average of 0.121 AF (39,400 gallons) per year per PE well for the WRIA. While this 
estimate is an average for the year, the Committee expects that outdoor water use will occur 
mainly in summer. The outdoor consumptive use will vary by subbasin because of differences in 
temperature and precipitation across the watershed. The same IR for turf grass is used to 
simplify the calculations. The outdoor consumptive use equals 43.2 gpd per person.26  

4.3.2 Assumptions with Calculating Consumptive Use 

¢ƘŜ ƭŀǿ Ŏŀƭƭǎ ŦƻǊ ŀƴ ŜǎǘƛƳŀǘŜ ƻŦ άŎƻƴǎǳƳǇǘƛǾŜ ǿŀǘŜǊ ǳǎŜ ƛƳǇŀŎǘǎέ όw/² флΦфпΦлолόоύόŜύΦ 
However, the process of estimating impacts is complex, and therefore the Committee agreed to 
use the estimated amount of new consumptive use for the offset amount and the impacts of 

                                                      

26 The estimated outdoor consumptive use equals 43.2 gpd per person, or 108 gpd per household. The outdoor non-

consumptive use is 27 gpd (using 80 percent consumptive use factor), giving a total outdoor water use of 135 gpd 

per household.  Ecology compiled information on existing PE well metering programs across the state for the 

purpose of policy and project discussions at Committee meetings (Ecology, 2020c). Six different well metering 

programs are described. The average water use amongst the six programs varied from 114 to 241 gpd per household. 

That value includes outdoor and indoor water use. The highest values were for a small group of eight wells in King 

County. Data from Lummi Peninsula, Dungeness, and Kittitas represented over 90 percent of the metered data 

obtained. The range of water use in those areas was 114 ï 124 gpd. The total outdoor water use estimate using the 

irrigated area method of 135 gpd per household exceeds the average water use in the metered areas. Adding indoor 

use of 150 gpd per household the irrigated area method may predict twice the average water use of other areas in 

Washington State with PE wells with metering data.  
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that use. This approach is consistent with Appendix A of the Final NEB Guidance (Ecology 
2019b).  

Below is a discussion of assumptions for each method; all three methods assumed an average 
household size of 2.5 people. The household size may vary across the WRIA and may change 
over time. In addition, all three methods considered future indoor and outdoor water use per 
household to be the same as estimated for current conditions. While the Committee recognized 
that climate change may lead to more frequent hotter and drier summers, calculations of 
consumptive use were based on data available.27 More information on uncertainties and 
limitations is presented in the technical memo available in Appendix G. 

Metered Data Method  

The Metered Data Method uses data collected by Kitsap PUD for all connections (about 15,700) 
within their service area in Kitsap County. Use of this method in calculating consumptive use for 
PE wells assumes that water use data for metered connections is comparable to PE wells with 
no meter. Although the Kitsap PUD data only covers Kitsap County, the Committee assumed the 
data are applicable to Pierce and Mason County areas in WRIA 15. This method calculated an 
indoor use of 49 gpd per person and outdoor use of 26 gpd per person. Metered data from 
other areas of the South Sound region ranged from 35 to 68 gpd per person for indoor use, and 
from 13 to 60 gpd per person for outdoor use. The Metered Data Method assumes that indoor 
water use is consistent throughout the year in order to estimate outdoor water use. 
Assumptions on the consumptive portion of water use (10 percent for indoor, 80 percent for 
outdoor) are also used.  

USGS Groundwater Model Method 

USGS collected data from select water utilities serving more than 221,700 people with more 
than 88,500 residential connections on the Kitsap Peninsula. This method assumes that water 
use data for metered connections is comparable to PE wells with no meter. While the USGS 
study did not include the Key Peninsula or the islands of Vashon Maury, Fox, Anderson, McNeil 
and Ketron, this method assumes the data from Kitsap Peninsula is relevant to those areas. The 
method also assumes 10 percent consumptive use for indoor and 90 percent for outdoor. 

Irrigated Area Method  

The irrigated area method relies on a measured factor and assumed values from literature or 
research to estimate consumptive water use, as described in Section 4.3.1. The measured factor 
is the average outdoor irrigated area per parcel. The average outdoor irrigated area estimate 
relies on a sample size of 80 parcels, distributed by location and property values. To account for 
the small sample size and to further test the assumption that the 80 parcels were fairly 
representative of outdoor irrigation in WRIA 15, Kitsap PUD and the Suquamish Tribe 
performed independent analyses on the list of parcels to confirm the findings of the irrigated 

                                                      

27 The Squaxin Island Tribeôs calculation of increased evapotranspiration (and therefore water use) due to 

temperature increases suggested eight percent more water demand in 20 years. 
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area analysis. HDR also compared the results of the analysis with similar analyses undertaken 
by other Watershed Restoration and Enhancement Committees (GeoEngineers and HDR 2020). 
²ƘƛƭŜ ǘƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿŜŘ ǘƘŀǘ ƻƴ ŀǾŜǊŀƎŜΣ I5wΩǎ ƳŜǘƘƻŘǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ƭƻǿŜǊ ƻǳǘŘƻƻǊ ƛǊǊƛƎŀǘƛƻƴ 
estimate, the Committee concluded that the results were within a reasonable range for WRIA 
15.  

The outdoor consumptive use calculation for the Irrigated Area method assumes that 
homeowners water their lawns and gardens at the rate needed for commercial turf grass (i.e., 
watering at rates that meet crop IR per the WAIG). Although the WAIG provides estimates of 
crop IRs using meteorological data prior to 1985, this assumption likely results in an 
overestimate as the irrigated area analysis demonstrated that many people irrigate their lawns 
enough to keep the grass alive through the dry summers, but not at the levels that commercial 
turf grass requires. The method also assumes that residential pop-up sprinkler systems irrigate 
lawns with an efficiency of 75 percent. In reality, households apply water to their lawns and 
gardens in many different ways, at rates more or less efficient than a 25 percent water loss. The 
method assumes 10 percent indoor consumptive use and 80 percent outdoor consumptive use. 
Members of the WRIA 15 Committee conducted their own analyses to evaluate assumptions 
and uncertainties with the consumptive use methods.28  

4.3.3 Summary of Consumptive Use Estimates 

Below is a summary of consumptive use estimates by method.  

Metered Data Method  

The total consumptive use estimate for WRIA 15 is the number of PE wells projected (see 
Section 4.2) multiplied by the total indoor and outdoor consumptive use per PE well. The 
combined indoor and outdoor consumptive use per PE well for the baseline growth projection 
is 0.072 AF/yr (0.0001 cfs, 64 gpd). The total consumptive use estimate for WRIA 15 for the 
medium-growth projection using the Metered Data Method is 401 AF/yr (0.55 cfs, 357,700 
gpd). The total consumptive use for the low-growth projection is 350 AF/yr (0.48 cfs, 312,300 
gpd) and for the high-growth projection is 443 AF/yr (0.61 cfs, 395,300 gpd). Table 6 
summarizes the estimated indoor and outdoor consumptive use by subbasin for the moderate 

                                                      

28 In order to help reduce consumptive use uncertainty when considering both the USGS Groundwater Model and 

the Irrigated Area Methods, some Committee members developed their own analyses. The Skokomish Tribe and 

Aspect Consulting conducted an assessment to determine if/how precipitation variability across geography and time 

would affect outdoor irrigation consumptive use estimates in WRIA 15. The study used up to date climatological 

data from AgWeatherNet and PRISM to compare to values using the Irrigated Area Method. The Tribe conducted 

this analysis to (1) address concerns that methodologies may be too conservative or not conservative enough and (2) 

determine whether or not a ñsafety factorò should be used. This assessment is provided in the Compendium. The 

analysis provided similar results to the Irrigated Area method. The study also suggests that water use in dry years is 

substantially higher, pointing to the likelihood of increased water use as climate change makes the dry season 

longer, hotter, and drier. The Squaxin Island Tribe also evaluated future evapotranspiration rates under projected 

hotter and drier conditions using 20-year climate projections. The analysis found 1.6 inches of increased 

evapotranspiration (and likely an equivalent amount of irrigation water demand) for about an 8% increase in annual 

water use. A summary memo is provided in the Compendium. 
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estimate of growth projection. Table 7 summarizes the consumptive use by subbasin for the 
lower and higher estimates for growth projections. The Committee expects the highest 
consumptive use to occur in the South Sound subbasin, which has the most projected new PE 
wells, as presented in Table 7.  

Table 6. Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Moderate 
Estimate for Growth Projection and Metered Data Method 

Subbasin Projected 
PE wells 

Indoor CU Outdoor CU  Total CU  in 2038 

(AF/yr GPD AF/yr GPD AF/yr GPD 

West Sound 1,336 18.3 16,366 77.8 69,472 96.2 85,838 

North Hood Canal 656 9.0 8,036 38.2 34,112 47.2 42,148 

South Hood Canal 1,126 15.5 13,794 65.6 58,552 81.0 72,346 

Bainbridge Island 491 6.7 6,015 28.6 25,532 35.3 31,547 

South Sound 1,553 21.3 19,024 90.5 80,756 111.8 99,780 

Vashon-Maury 
Island 

368 5.0 4,508 21.4 19,136 26.5 23,644 

South Sound 
Islands 

38 0.5 466 2.2 1,976 2.7 2,442 

Total 5,568 76.4 68,208 324.3 289,536 400.8 357,744 
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Table 7. Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Lower- and Higher-Estimates for Growth Projections 
and Metered Data Method. 

Subbasin Lower Estimate Higher Estimate 

Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU (AF/yr) 

Total CU in 2038 Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU (AF/yr) 

Total CU in 2038 

(AF/yr) GPD (AF/yr) GPD 

West Sound 1,142 15.7 66.5 82.2 73,374 1,403 19.3 81.7 101.0 90,143 

North Hood Canal 561 7.7 32.7 40.4 36,044 689 9.5 40.1 49.6 44,268 

South Hood Canal 1,119 15.4 65.2 80.5 71,896 1,128 15.5 65.7 81.2 72,474 

Bainbridge Island 491 6.7 28.6 35.3 31,547 516 7.1 30.1 37.1 33,153 

South Sound 1,158 15.9 67.5 83.3 74,402 1,992 27.3 116.0 143.4 127,986 

Vashon-Maury 
Island 

368 5.0 21.4 26.5 23,644 368 5.0 21.4 26.5 23,644 

South Sound 
Islands 

22 0.3 1.3 1.6 1,414 56 0.8 3.3 4.0 3,598 

Total 4,861 66.7 283.2 349.9 312,319 6,152 84.4 358.4 442.8 395,266 

 



WRIA 15 WATERSHED PLAN ς FINAL DRAFT  

 WRIA 15 ς Final Draft Watershed Plan 
Page 47 February 2021 

USGS Groundwater Model Method 

The total consumptive use estimate for WRIA 15 is the number of PE wells projected (see 
Section 4.2) multiplied by the total indoor and outdoor consumptive use per PE well. The 
combined indoor and outdoor consumptive use per PE well is 0.084 AF/yr (0.000116 cfs, 75 
gpd). The total consumptive use estimate for WRIA 15 for the medium-growth projection using 
the USGS Groundwater Model Method is 468 AF/yr (0.65 cfs, 417,600 gpd). The total 
consumptive use for the lower estimate for growth projection is 408 AF/yr (0.57 cfs, 364,600 
gpd) and for the higher estimate for growth projection is 517 AF/yr (0.72 cfs, 461,400 gpd).  

Table 8 summarizes the estimated indoor and outdoor consumptive use by subbasin for the 
moderate estimated growth projection. Table 9 summarizes the consumptive use by subbasin 
for the lower and higher estimates. The Committee expects the highest consumptive use to 
occur in the South Sound subbasin, which has the most projected new PE wells, as presented in 
Table 9.  

Table 8: Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Moderate 
Estimate for Growth Projection and USGS Groundwater Model Method 

Subbasin Projected 
PE wells 

Indoor CU Outdoor CU  Total CU  in 2038 

(AF/yr GPD AF/yr GPD AF/yr GPD 

West Sound 1,336 24.7 22,044 87.6 78,156 112.2 100,200 

North Hood Canal 656 12.1 10,824 43.0 38,376 55.1 49,200 

South Hood Canal 1,126 20.8 18,579 73.8 65,871 94.6 84,450 

Bainbridge Island 491 9.1 8,102 32.2 28,724 41.3 36,825 

South Sound 1,553 28.7 25,625 101.8 90,851 130.5 116,475 

Vashon-Maury 
Island 

368 6.8 6,072 24.1 21,528 30.9 27,600 

South Sound 
Islands 

38 0.7 627 2.5 2,223 3.2 2,850 

Total 5,568 102.9 91,872 364.9 325,728 467.8 417,600 
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Table 9: Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Lower and Higher Estimates for Growth Projections 
and USGS Groundwater Model Method 

Subbasin Lower Estimates Higher Estimates 

Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU 

(AF/yr) 

Total CU in 2038 Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU 

(AF/yr) 

Total CU in 2038 

(AF/yr) GPD (AF/yr) GPD 

West Sound 1,142 21.1 74.8 95.9 85,650 1,403 25.9 91.9 117.9 105,225 

North Hood Canal 561 10.4 36.8 47.1 42,075 689 12.7 45.2 57.9 51,675 

South Hood Canal 1,119 20.7 73.3 94.0 83,925 1,128 20.8 73.9 94.8 84,600 

Bainbridge Island 491 9.1 32.2 41.3 36,825 516 9.5 33.8 43.4 38,700 

South Sound 1,158 21.4 75.9 97.3 86,850 1,992 36.8 130.5 167.4 149,400 

Vashon-Maury Island 368 6.8 24.1 30.9 27,600 368 6.8 24.1 30.9 27,600 

South Sound Islands 22 0.4 1.4 1.8 1,650 56 1.0 3.7 4.7 4,200 

Total 4,861 89.8 318.6 408.4 364,575 6,152 113.7 403.2 516.9 461,400 
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Irrigated Area Method  

The total consumptive use estimate for WRIA 15 is the number of PE wells projected (see 
Section 4.2) multiplied by the total indoor and outdoor consumptive use per PE well. The 
combined total indoor and outdoor consumptive use is 0.138 AF/yr (.00019 cfs, 123 gpd). The 
total consumptive use estimate for WRIA 15 for the medium-growth projection is 766 AF/yr 
(1.06 cfs, 684,200 gpd). The total consumptive use for the lower estimates for growth 
projection is 669 AF/yr (0.93 cfs, 597,300 gpd) and for the higher estimates for growth 
projection is 847 AF/yr (1.17 cfs, 755,900 gpd).  

Table 10 summarizes the estimated indoor and outdoor consumptive use by subbasin for the 
moderate estimates for growth projection. Table 11 summarizes the consumptive use by 
subbasin for the lower and higher estimates. The Committee expects the highest consumptive 
use to occur in the South Sound subbasin, which has the most projected new PE wells, as 
presented in Table 11.  

Table 10: Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Moderate 
Estimate for Growth Projection and Irrigated Area Method 

Subbasin Projected 
PE wells 

Indoor CU Outdoor CU  Total CU in 2038 

(AF/yr GPD AF/yr GPD AF/yr GPD 

West Sound 1,336 22.4 19,987 161.5 144,175 183.9 164,161 

North Hood Canal 656 11.0 9,814 79.3 70,792 90.3 80,606 

South Hood Canal 1,126 18.9 16,845 136.1 121,513 155.0 138,358 

Bainbridge Island 491 8.2 7,345 59.4 52,986 67.6 60,332 

South Sound 1,553 26.0 23,233 187.7 167,592 213.8 190,825 

Vashon-Maury 
Island 

368 6.2 5,505 44.5 39,713 50.7 45,218 

South Sound 
Islands 

38 0.6 568 4.6 4,101 5.2 4,669 

Total 5,568 93.3 83,297 673.1 600,872 766.4 684,170 
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Table 11: Indoor and Outdoor Consumptive Use Estimates by Subbasin for 2038: Lower and Higher Estimates for Growth 
Projections and Irrigated Area Method 

Subbasin Lower Estimate Higher Estimate 

Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU 

(AF/yr) 

Total CU in 2038 Projected 
PE wells 

Indoor 
CU 

(AF/yr) 

Outdoor 
CU 

(AF/yr) 

Total CU in 2038 

(AF/yr) GPD (AF/yr) GPD 

West Sound 1,142 19.1 138.1 157.2 140,324 1,403 23.5 169.6 193.1 172,394 

North Hood Canal 561 9.4 67.8 77.2 68,933 689 11.5 83.3 94.8 84,661 

South Hood Canal 1,119 18.8 135.3 154.0 137,497 1,128 18.9 136.4 155.3 138,603 

Bainbridge Island 491 8.2 59.4 67.6 60,332 516 8.6 62.4 71.0 63,404 

South Sound 1,158 19.4 140.0 159.4 142,290 1,992 33.4 240.8 274.2 244,768 

Vashon-Maury Island 368 6.2 44.5 50.7 45,218 368 6.2 44.5 50.7 45,218 

South Sound Islands 22 0.4 2.7 3.0 2,703 56 0.9 6.8 7.7 6,881 

Total 4,861 81.5 587.6 669.1 597,297 6,152 103.1 743.7 846.8 755,929 
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4.3.4 Summary of Consumptive Use Estimate 

This watershed plan uses a consumptive use estimate of 766.4 AF/yr, based on the moderate 
for growth projection estimate and the irrigated area method and is viewed as the most likely 
consumptive use. Figure 5 shows the distribution of consumptive use across the WRIA. Based 
on data presented, some members of the Committee supported a lower consumptive use 
estimate and others supported a higher number, but the Committee ultimately reached 
consensus that 766.4 AF/yr (123 gpd per PE well connection) should be the consumptive use 
estimate.29 

The Committee also reached consensus that achieving an offset target of 1,218 AF/yr (177 gpd 
per well connection) through project implementation would be beneficial to streams. To obtain 
the consumptive use estimate of 766.4 AF/yr, HDR used the measured average of 0.08 acres for 
the outdoor irrigated area along with the moderate growth estimate. The average acreage is 
small due to a high number of non-irrigated parcels. The higher number of 1,218 AF/yr is based 
on a higher estimate for growth projections and a substitution of 0.12 acres for the average 
irrigated area under the irrigated area method.  

HDR performed statistical analyses of the irrigated acreage to characterize the potential range 
in the irrigated area measurements. The 0.12 acre number was obtained by substituting 0.05 
acre for every parcel with no irrigated acreage measured and recalculating the mean and upper 
confidence limits (95 percent). The 0.12 acre number is the upper confidence limit. The 
substitution of 0.05 acre for parcels with no irrigated acreage measured was made to account 
for a minimum amount of outdoor irrigation that might occur but not be observable on aerial 
photos. Table 12 provides the higher offset target by subbasin. 

As data on actual growth, climate change, water use, experience with project implementation, 
and other new information is collected over time, adaptive management of plan 
implementation will need to support adjustments of the proposed approach and water offsets 
in order to meet NEB.  

  

                                                      

29 The legal withdrawal limit for PE wells in WRIA 15 is 950 gpd average annual use per connection per RCW 

90.94.030. This watershed plan did not calculate consumptive use using the legal limit.  
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Table 12. Summary of higher offset target by subbasin when substituting 0.12 acres for outdoor 
irrigation using the irrigated area method. While the Committee did not reach consensus on 
using the higher estimate for consumptive use, this table provides the summary of how the 
higher target applies to well projects, indoor and outdoor consumptive use, and total 
consumptive use across subbasins. Reaching these offset targets for each subbasin through 
project implementation would be beneficial to streams. 

Subbasin Higher Estimate of PE Wells,  

Average Irrigated Area = 0.12 acre 

Projected 
PE wells 

Indoor CU 
(AF/yr) 

Outdoor 
CU (AF/yr) 

Total CU in 2038 

(AF/yr) GPD 

West Sound 1,403 23.5 254.4 277.9 248,097 

North Hood Canal 689 11.5 124.9 136.5 121,838 

South Hood Canal 1,128 18.9 204.5 223.4 199,468 

Bainbridge Island 516 8.6 93.6 102.2 91,246 

South Sound 1,992 33.4 361.2 394.6 352,251 

Vashon-Maury Island 368 6.2 66.7 72.9 65,075 

South Sound Islands 56 0.9 10.2 11.1 9,903 

Total 6,152 103.1 1115.6 1218.7 1,087,876 
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Figure 5. WRIA 15 Estimated Consumptive Use based on Moderate Estimate for Growth 
Projections and Irrigated Area Method, 2018-2038. Map prepared by HDR.
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Chapter Five: WRIA 15 Projects  

5.1 Description and assessment 

Watershed plans must identify projects that offset the potential impacts that future PE wells 
will have on streamflows and provide a NEB to the WRIA.30 This chapter recommends and 
describes projects to offset consumptive use and meet NEB:  

¶ Water offset projects have a quantified streamflow benefit and contribute to offsetting 
consumptive use.31 

¶ Habitat projects contribute toward achieving NEB by improving the ecosystem function 
and resilience of aquatic systems, supporting the recovery of threatened or endangered 
salmonids, and protecting instream resources, including important native aquatic 
species. The habitat projects included in this watershed plan will also result in an 
increase in streamflow, but the water offset benefits for these projects is difficult to 
quantify. Therefore, this watershed plan does not rely on habitat projects to contribute 
toward offsetting consumptive use.  

To identify the projects summarized in this chapter, as well as the complete project inventory in 
Appendix H, Committee members and WRIA 15 partners brought project suggestions forward 
to the project workgroup and Committee for discussion. Ecology and the technical consultants 
also identified projects with potential streamflow benefit from the Puget Sound Action Agenda 
near term actions, salmon recovery lead entity four-year workplans, streamflow restoration 
grant applications, and public works programs. The Committee used a project inventory to 
capture and track all project ideas, no matter their phase of development, throughout the 
planning process.  

Ecology distributed the project inventory to conservation districts, LIOs, and salmon recovery 
lead entities in WRIA 15 to solicit feedback on project alignment with other planning processes 
and identify any projects of concern for inclusion in the watershed plan. At any point in the 
process, Committee members or WRIA 15 partners could identify projects of concern for 
inclusion in the watershed plan and recommend removal of the project from the project 

                                                      

30 The NEB Guidance defines ñprojects and actionsò as ñGeneral terms describing any activities in watershed plans 

to offset impacts from new consumptive water use and/or contribute to NEB.ò (Ecology 2019b, page 5) This 

watershed plan uses the term ñprojectsò for simplicity to encompass both projects and actions as defined by the NEB 

guidance. 
31  In 2015, the State Supreme Court issued a decision on Foster v. Ecology, City of Yelm, and Washington 

Pollution Control Hearings Board. The decision, frequently referred to as the ñFoster decision,ò reaffirmed and 

reinforced that instream flows adopted in a rule must be protected from impairment. The Legislature established the 

Joint Legislative Task Force on Water Resource Mitigation (Task Force) in RCW 90.94.090 to understand impacts 

of the 2015 Foster decision. In that law, Ecology is authorized to issue permit decisions for up to five water 

mitigation pilot projects using a stepwise mitigation approach that can include out of kind mitigation. The City of 

Port Orchard is one of the entities undertaking a pilot project; as of January 2021, the pilot project work is still 

ongoing. More information about the Task Force, including their 2019 report to the legislature, can be accessed on 

their webpage: http://leg.wa.gov/JointCommittees/WRM/Pages/default.aspx. (Ecology 2020b) 

http://leg.wa.gov/JointCommittees/WRM/Pages/default.aspx
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inventory. Ecology and the technical consultants reached out to all identified project sponsors 
prior to including the project in the watershed plan. 

Based on initial available project information, the Committee identified a subset of offset 
projects that showed promise for quantitative streamflow benefits. The technical consultants 
developed detailed analyses on the subset of projects and the Committee determined the 
offset value to attribute to each project. This chapter presents summaries of those projects 
with additional detail on each project in Appendix I.  

In a separate effort, Ecology contracted with Pacific Groundwater Group (PGG) to support 
identification of water right acquisition opportunities for WRIA 15. With direction from the 
Committee, PGG narrowed down the list of opportunities. The Committee provided input on 
the revised list of projects and PGG developed detailed project descriptions for water right 
acquisition opportunities that appeared to be the most valid. For each water right acquisition 
project, the Committee used tDDΩǎ estimate of the consumptive use portion of the right. 
Before these rights are acquired and put into the Trust Water Rights Program,32 they will go 
through a full extent and validity analysis to determine the consumptive use offset component. 
As this analysis cannot happen until the owner of the right has agreed to sell, the Committee is 
relying on the PGG evaluations to estimate the offset volumes described in Section 5.2. PGG 
developed a more detailed description of the water rights analysis, provided in Appendix J. 

For projects that did not provide a measurable streamflow benefit, the WRIA 15 Committee 
chose not to invest technical consultant resources to further develop the projects during this 
planning period. Information presented on these projects is based on available information 
from WRIA 15 partners. The Committee instead focused the technical resources and expertise 
on finding projects that provide quantifiable offset benefits.  

The projects identified in this plan are consistent with the project type examples listed in 
9ŎƻƭƻƎȅΩǎ Final NEB Guidance: (a) water right acquisition offset projects; (b) non-acquisition 
water offset projects; and (c) habitat and other related projects (Ecology 2019b). This 
watershed plan presents projects in the following four categories: 

I. Water right acquisition offset projects and non-acquisition water offset projects that 
are ready to proceed. These projects provide a quantitative streamflow benefit. 

II. Projects that provide habitat and streamflow benefits, but streamflow benefits are 
difficult to quantify. 

III. Projects that primarily benefit habitat. 

IV. Projects that are not currently implementable (e.g., due to legal restrictions) or are 
highly conceptual. 

                                                      

32 More information on Ecologyôs Trust Water Rights Program available at: https://ecology.wa.gov/Water-

Shorelines/Water-supply/Water-rights/Trust-water-rights 

 

https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-rights/Trust-water-rights
https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-rights/Trust-water-rights
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Projects in Category I are presented in this chapter. All other projects are presented in the 
project inventory in Appendix H. The WRIA 15 Committee recommends implementation of 
projects in this chapter as well as in Appendix I in order to meet the offset need and NEB for 
WRIA 15.  

Many of the projects in this plan are conceptual, as Committee members and partners brought 
the ideas forward during the planning process. The Committee recognizes that once these 
projects are further developed, some may no longer be feasible. Through the adaptive 
management process recommended in Chapter 6, an implementation group and project 
sponsors may need to find alternative projects that provide the same types of benefits in the 
same locations as the projects identified in this Chapter and the project inventory. 

5.2 Category I Projects  

The WRIA 15 Committee set a goal of offsetting consumptive use estimates within each 
subbasin and agreed that offsets should be as close to impacts (i.e., new wells) as feasible. This 
watershed plan also has an offset target of 1,218 AF/yr for project implementation in order to 
benefit to streams. ¢ƘŜ /ƻƳƳƛǘǘŜŜΩǎ Ǝƻŀƭ ƛǎ ǘƻ achieve the offset target by subbasin, with 
deficiencies in offset benefit and project implementation addressed through adaptive 
management (see Chapter 6.2).  

The projects presented below have quantifiable streamflow benefit and the Committee 
identified these projects as having the greatest potential for implementation and achieving the 
required offset need. Some of these project benefits may span across subbasins, but detailed 
modeling of streamflow benefits was not completed during this planning process. Detailed 
descriptions of each project presented in Section 5.2. are available in Appendix I. A summary of 
projects and offset benefits by subbasin are presented at the end of this section in Tables 16-
22. 

5.2.1 Managed Aquifer Recharge Package  

The WRIA 15 Committee considered Managed Aquifer Recharge (MAR) projects as a method 
for (1) increasing infiltration to aquifers to improve streamflow and (2) offsetting water use 
from future PE wells in the watershed. Appendix I provides a detailed description of the project. 

άa!wέ ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ ǇǊƻƧŜŎǘǎ.33 Aquifer Storage and Recovery (ASR) 
projects actively inject water into aquifers for storage and recovery through pumping. Passive 
MAR projects infiltrate water into shallow aquifers, with the intent that water discharges from 
the shallow aquifer into streams on a delayed basis and improves streamflow during low-flow 
periods (see Figure 6). For WRIA 15, only passive MAR projects, in which water infiltrates by 

                                                      

33 More information on these project types is available from Ecology: https://ecology.wa.gov/Water-

Shorelines/Water-supply/Water-recovery-solutions/Aquifer-storage-recovery-recharge 

https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-recovery-solutions/Aquifer-storage-recovery-recharge
https://ecology.wa.gov/Water-Shorelines/Water-supply/Water-recovery-solutions/Aquifer-storage-recovery-recharge
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gravity, are being considered. The source of water for the passive MAR projects in WRIA 15 may 
be recycled water (highly treated wastewater), stormwater, or diverted surface water.  

 
Figure 6. Diagram of different types of MAR projects from Golder and Associates. This 
watershed plan includes only some of the types of MAR projects shows in the diagram. 

 
The planning, implementation, and operations and maintenance of MAR projects is complex, 
leading to uncertainty around their potential use as water offset projects and inclusion in the 
watershed plan. This watershed plan addresses uncertainty by including a portfolio of MAR 
projects that have different locations, project sponsors, water sources, and size. Uncertainty is 
also addressed by qualitatively assessing the potential for implementation on a high, medium, 
and low basis and then assigning a probability to the potential offset from each project.  

The overall potential for MAR in WRIA 15 is the sum of the potential offsets multiplied by their 
probability. MAR projects in WRIA 15 have been identified through different sources and are 
estimated to have a total potential water offset of 1,736 AF/yr. The overall potential, 
accounting for likelihood of implementation, is estimated to be 456.9 AF/yr. Considering MAR 
projects that can be implemented within the next 10 years, the estimated potential offset is 
361.8 acre-feet/year (with adjusted offset for implementation feasibility). The remaining MAR 
projects would likely take longer than 10 years to implement.  

MAR projects implemented in WRIA 15 should be specifically designed to enhance streamflows 
and to avoid a negative impact to ecological functions and/or critical habitat needed to sustain 
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threatened or endangered salmonids.34 The Committee opposes projects that reroute streams 
or include instream structures (e.g., diversions) because they may result in negative impacts to 
ecological function. The Committee supports MAR projects that address water quality (e.g., 
adequate treatment of stormwater or reclaimed water). 

Table 13 summarizes the MAR projects identified in WRIA 15 and water offsets adjusted by 
probability of implementation. More detailed descriptions of the projects are available in 
Appendix I. A description of the work required to implement a MAR project is provided in the 
detailed project descriptions.  

 

Table 13. Managed Aquifer Recharge Package with Potential Offset Benefit and Adjusted Offset 
Benefit Based on Certainty and Feasibility. Additional break down of certainty and feasibility is 
available in Appendix I. 

Subbasin MAR Project Name 
(sponsor, if identified) 

Potential 
Offset 

(AF/yr) 

Adjusted Offset Benefit 
Based on Certainty and 
Time to 
Implementation (AF/y)3 

Anticipated Timing 
of Streamflow 
Benefit (if known) 

West Sound Kingston Treatment 
Plant Recycled Water 
(Kitsap County)* 328 91.8  ̂

Summer low 
streamflows 

predicted to be 
increased 

Grovers Creek MAR 
201 2 

To be determined 
(TBD) 

Central Kitsap 
Treatment Plant2* 

(Silverdale Water 
District) 

167 83.5 

Variable, can be 
designed to time 

benefits 

North Hood 
Canal 

Central Kitsap 
Treatment Plant, 
includes Asbury Parcel 
2* (Silverdale Water 
District)  

333 166.5 

Variable, can be 
designed to time 

benefits 

South Hood 
Canal 

Tahuya River MAR 
200 20 

TBD 

 Oak Lake Storage and 
MAR 75 7 

TBD 

 Shoe Lake Storage and 
MAR 62 6.2 

TBD 

                                                      

34 ñéQualifying projects must be specifically designed to enhance streamflows and not result in negative impacts to 

ecological functions or critical habitat,ò (RCW 90.94.030 (3) (b)). 
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Subbasin MAR Project Name 
(sponsor, if identified) 

Potential 
Offset 

(AF/yr) 

Adjusted Offset Benefit 
Based on Certainty and 
Time to 
Implementation (AF/y)3 

Anticipated Timing 
of Streamflow 
Benefit (if known) 

Bainbridge 
Island 
 

M & E Farm Storage, 
MAR* 17 8.5 

TBD 

Johnson Farm Storage, 
MAR*  

90 9 
TBD 

Winslow Treatment 
Plant Recycled Water* 45 22.5 

Can be configured 
to benefit summer 

low streamflow 

Miller Rd MAR 19 1.9 TBD 
South 
Sound 
  

Port Orchard Airport 
MAR* 

100 10 
TBD 

Belfair WWTP MAR* 
70 7 

TBD 

Rocky Creek south of 
Trophy Lake Golf 
Course MAR 

150 15 
TBD 

Minter Creek MAR 
201 2 

TBD 

Rocky Creek between 
Wye and Koeneman 
Lakes MAR 

201 2 
TBD 

Vashon ς 
Maury 
Island 

Judd Creek MAR 
201 2 

TBD 

South 
Sound 
Islands 

- 
- - 

 

 Totals   1736 456.9  
1Potential offset not yet estimated; 20 AF/yr assumed based upon 0.25-acre total size infiltration basin at each project site. 

 2 Central Kitsap Treatment Plant could provide water offsets to both West Sound and North Hood Canal subbasins. An 

assumption of the split in benefits was made (2/3 North Hood Canal, 1/3 West Sound). 

 3 Adjusted offset benefit is based on high relative certainty and less than 5 years to implement (80%), medium relative certainty 

and 5-10 years to implement (50%), and low relative certainty and greater than 10 years to implement (10%)   

*Detailed project description available at end of document. 

^ Offset value based on Aspect Consulting study. The Aspect estimates for benefits to Grovers Creek range from 35% to 50% of 

the total recharge volume.   

5.2.2 Community Forest Package 

Community Forest projects rely on the acquisition of forest lands (or change in forest 
management practices) to preserve stands or emphasize a longer harvest interval. Preserving or 
maintaining forests with stand ages more than 40 years can increase dry-season low flows.  
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Error! Reference source not found. presents the acreage of potential community forest 
projects identified by sponsors by subbasin, as well as a target acreage in each subbasin that 
will provide water offsets to help meet the Watershed Plan goal of offsetting future 
consumptive use within each subbasin. The projects listed in the table are preliminary 
opportunities, but new projects may arise in the future that provide benefit for streamflow. 
Each project will need to be evaluated for its potential offset based on location as well as 
historical and planned forestry practices.  

The total target acreage is 1,723 acres, which will provide an estimated 241 acre-feet of water 
offset. More detailed descriptions of the projects are available in Appendix I. The projects 
identified by sponsors need further confirmation to determine whether the projects would 
meet the criteria of having forest stands greater than 40 years old and subject to harvest. 

Table 14. Package of Community Forest Type Projects in WRIA 15. 

Subbasin Project Name (Sponsor, if known): Preliminary 
Sites 

Acreage: 
Preliminary and 
Target 

Potential Streamflow 
Restoration Increase 
(Acre-feet/year) 

Bainbridge 
Island 

Springbrook Creek Protection and Restoration 
(Bainbridge Island Land Trust) 

22.85 3.2 

North Hood 
Canal  

Community Forest Projects, including: 

¶ Crabapple Creek Habitat Acquisition 

and Restoration   

¶ Little Anderson Creek Habitat 

Protection 

¶ Divide Block Habitat Acquisition and 

Restoration   

¶ West Port Gamble Block Habitat 

Protection 

¶ Port Gamble Heritage Park Timber 

Rights Acquisition1 

¶ Gamble Creek Parcel 

¶ Boyce Anderson DNR Parcel 

¶ Seabeck DNR Parcel 

¶ Grovers Creek Mainstem protection 

and restoration 

(Sponsors may be Great Peninsula Conservancy 
ŀƴŘ tƻǊǘ DŀƳōƭŜ {ΩYƭŀƭƭŀƳ ¢ǊƛōŜύ  

Approx. 2100 
acres has been 
identified as 

potential 
projects by 

sponsors, target 
for Community 
Forest in this 

subbasin is 500 
acres 

70 

South Hood 
Canal 

Community Forest Projects, including: 

¶ Bear Creek Protection 

¶ Tahuya Headwaters 

(Sponsors may be Great Peninsula Conservancy 
and others)  

Target is 500 
acres in South 
Hood Canal 
Subbasin 

70 
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Subbasin Project Name (Sponsor, if known): Preliminary 
Sites 

Acreage: 
Preliminary and 
Target 

Potential Streamflow 
Restoration Increase 
(Acre-feet/year) 

South Sound Community Forest Projects, including: 

¶ Rocky Creek Preserve 

¶ Coulter Creek Overton Lands 

¶ Key Peninsula Forest Lands 

(Sponsors may be Great Peninsula Conservancy 
and others)  

Target is 500 
acres in South 

Sound Subbasin 

70 

Vashon 
Maury  

Community Forest Projects, including: 

¶ Judd Creek Headwaters 

¶ Shinglemill Creek Headwaters 

¶ Mileta Creek Headwaters 

¶ Christiansen Creek Headwaters 

¶ Fisher Creek Headwaters 

¶ Tahlequah Creek Headwaters 

(Sponsors may be Vashon-Maury Island Land 
Trust or King County) 

Target is 100 
acres in Vashon 
Maury Subbasin 

14 

West Sound  Community Forest Projects, including: 

¶ East Branch Ostrich Bay Creek along 

Skylark Drive W.  

¶ Strawberry and L. Anderson Creek 

Parcel 

(Sponsors may be Great Peninsula Conservancy 
and others)  

Target is 50 
acres in West 

Sound Subbasin 

7 

South Sound 
Islands 

Anderson Island Community Forest Projects 

¶ Near Idie Ulsh Park (40 acres total) 

¶ Other areas 
(Sponsors may include Anderson Island Parks 
and Recreation District, Great Peninsula 
Conservancy, Nisqually Land Trust) 

Target is 50 
acres in South 
Sound Islands 

Subbasin 

7 

Totals  Overall Target is 
1,723 acres 

241 

1 Subject to existing agreements. 

5.2.3 Rain Garden and Low Impact Development Package 

This project entails installing Rain Garden and Low Impact Development (LID) projects at 
existing homes and driveways, roadways, parking lots, and other impervious areas that 
generate stormwater. Appendix I provides a detailed project description. These projects would 
focus on critical WRIA 15 stream basins in which PE well numbers are projected to be high, and 
with homes that have the greatest potential for new infiltration. Techniques include rain 
gardens, bio-infiltration swales, permeable pavement, and reductions in the footprint of 
roadways with permeable surface replacement.  
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Kitsap Conservation District (KCD) has a Rain Garden and LID Program that works cooperatively 
with county services, landowners, and local communities to expand knowledge and use of LID 
practices throughout Kitsap County, including some cities within the county. Since 2010, the 
KCD Rain Garden and LID cost-share program has helped landowners fund and install 320 rain 
gardens. Pierce Conservation District (PCD) and Mason Conservation District (MCD) have similar 
programs.  

KCD can implement 50 projects a year with existing staff resources, assuming sufficient funding. 
The capacity of PCD and MCD is less than KCD, but with funding, is assumed to be 10 per year, 
per district. The average offset will vary with precipitation, soils, and other factors but is likely 
about 0.15 acre-foot per residential rain garden. Other LID practices can infiltrate more water, 
depending on the impervious surface treated. 

Error! Reference source not found. presents a recommended target and distribution of rain 
garden projects per year and potential range of water offsets over the life of the plan (18 
years).  

Table 15. Target Number of Raingarden and LID Projects. 

Subbasin Targeted 

Number of 

Projects per 

year 

Target % of 

Projects  

Total Amount of 

Potential Offset Benefit 

by 2038  (18 years of 

projects) , acre-feet/year  

North Hood Canal 10 14% 27 

West Sound 20 29% 54 

Bainbridge Island 5 7% 13.5 

South Sound 25 36% 67.5 

South Hood Canal 10 14% 27 

Totals  70  189 

 

5.2.4 Vashon-Maury Island Water Right Acquisition Package 

This project would acquire (through fees and conservation easements) sensitive habitats and 
water rights in the Vashon-Maury Island subbasin with the intent of enhancing instream flows 
and mitigating out of stream uses (i.e., reductions in flows associated with PE wells). Assuming 
property acquisition is coupled with water right acquisition, associated habitat benefits could 
include removal of structures and impervious surfaces, wetland and riparian protection and 
restoration, and decommissioning PE wells. Appendix I provides a description of this project.  

The range of potential offset benefit from the water right acquisition opportunities on Vashon 
Maury is approximately 56 to 279 AF/yr. The Committee accounts for 10 percent of the total 
potential available water rights as the offset benefit, or 27.9 AF/yr. 
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5.2.5 Beall Creek Flow Improvement  

The Beall Creek project is located in the Vashon-Maury Island subbasin. The project intends to 
develop a more accurate measurement of the Water District 19 water requirements at their 
diversion on Beall Creek and improve bypass flow at the diversion, resulting in flow 
improvements to Beall Creek at an estimated rate of 26 AF/yr. Appendix I provides a more 
detailed project description.  

5.2.6 Bainbridge Island Water Right Acquisitions 

This project would acquire two water rights on Bainbridge Island, totaling 90 acre-feet. This 
watershed plan uses 10 percent of the total potentially available water rights as the offset 
benefit, or 9 AF/yr. This watershed plan does not present the details of the potential water 
rights in order to protect the privacy of the water right holders. 

5.2.7 Pierce County Project Assessment 

In partnership with groups like the Great Peninsula Conservancy, South Puget Sound Salmon 
Enhancement Group, the Squaxin Island Tribe, the Puyallup Tribe of Indians, and the Nisqually 
Indian Tribe, Pierce County proposes developing a streamflow restoration strategy and project 
prioritization for the Pierce County portion of the South Sound and South Sound Islands 
subbasins. This work would happen in conjunction with adaptive management to ensure the 
projects align with the WRIA 15 watershed plan.  

The project will constitute the first phase of a multiphase approach to restoring 
streamflow. The main purpose of this first phase will be to assess habitat and hydrologic 
functions of several priority stream reaches and align them with potential opportunities for 
habitat improvement, water rights acquisition, and MAR. The focus will be on projects that can 
provide multiple benefitsτsuch as increased streamflow and salmon habitat improvementτ
while at the same time leveraging existing plans, resources, and opportunities. The functional 
assessment will result in (1) a better understanding of groundwater/surface water interactions, 
(2) identification of restoration strategies that would be most effective, and (3) a prioritized list 
of specific restoration actions and opportunities across the South Sound and South Sound 
Island subbasin.  

The project will identify high-priority stream reaches and develop conceptual designs for at 
least three high priority restoration opportunities. The information generated from the 
assessment will inform prioritization of future projects and programs that would improve 
streamflow and salmon habitat in WRIA 15. Future phases will include final design and 
construction, and design of additional restoration opportunities identified in this project. No 
offset benefit is currently attributed to this project. 

5.2.8 Ridgetop Boulevard Stormwater  

As a part of a regional effort to improve water quality and aquatic habitat in streams and the 
Puget Sound, Kitsap County has implemented a plan for LID stormwater retrofit improvements 
in the Silverdale urban growth area. One of these improvements proposes to retrofit Ridgetop 
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Boulevard NW (from State Highway 303/Northwest Waaga Way to Silverdale Way Northwest) 
with water quality treatment and infiltration. Two of three project phases are complete; the 
third phase is seeking funding in the amount of $2 million. Kitsap County Public Works is the 
project sponsor and the only current barrier to the project is funding. The County has 
conducted extensive studies on the hydrography and infiltration rates. The infiltration rates for 
Phases 1 and 2 are 82.7 acre feet. The additional infiltration volume for Phase 3 is estimated at 
44 acre-feet. The total volume for all three phases is estimated at 126.7 AF/yr.  Clear Creek is 
the benefiting stream. This is an initial estimate and further analysis is needed. The subbasin 
benefitting from this project is West Sound. 

More information on the project is available from the following resources: 

1. Ridgetop Boulevard Project Page - KCPW Projects (arcgis.com) 
2. Herrera Environmental Consultants, Inc. 2013. Silverdale Low Impact Development 

Retrofit Plan. Prepared for Kitsap County. 
3. Kindred Hydro. 2014. Infiltration Testing and Assessment ς Ridgetop Boulevard Green 

Stormwater Project, Silverdale, Washington. Prepared for Kitsap County. 

  

https://ridgetop-silverdale-kitcowa.opendata.arcgis.com/
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Table 16. West Sound Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project 
Sponsor 

Estimated 
Project Cost 

Readiness to 
Proceed 

Kingston 
Treatment Plant 
Recycled Water 

Use recycled water 
for irrigation on a 
golf course and 
infiltrate 
groundwater to 
improve streamflow. 
Benefits Grovers 
Creek. 

91.8 Summer low 
streamflows 
predicted to be 
increased 

Kitsap County $13.65M Funding and 
agreement on 
O&M needed. 
Likely 5 year 
implementation 
schedule. 

Central Kitsap 
Water Treatment 
Plant 

Use recycled water 
to infiltrate near 
Newberry Road. 
Could benefit West 
Sound and North 
Hood Canal 
subbasins. Possible 
benefits to Johnson, 
Wildcat, and Chico 
creeks. 

83.5 Variable, can 
be designed to 
time benefits 

Silverdale 
Water District 

$14.7-15.4M 
(project cost 
also included 
in North 
Hood Canal 
Subbasin) 

Funding needed 
and Water 
Quality issues 
need 
resolution. 
Likely 5 year 
implementation 
schedule. 
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Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project 
Sponsor 

Estimated 
Project Cost 

Readiness to 
Proceed 

Raingarden and 
LID Projects 

Install residential 
raingardens and LID 
projects to infiltrate 
water from existing 
impervious surfaces 

54 Variable, 
because of 
wide 
distribution 
benefits likely 
to occur year-
round 

Kitsap 
Conservation 
District 

$1.0-1.8M Ready to 
proceed in 
some areas; 
some additional 
funding 
necessary to 
expand 
program. 

Ridgetop Blvd 
Stormwater 
Improvements 

Improve stormwater 
management and 
infiltration. 

126.7 TBD Kitsap County $2,000,000 Design and 
partial funding 
completed. 
Ready to 
proceed. 

Grovers Creek 
MAR 

MAR, will benefit 
Grovers Creek 

2 TBD TBD $100,000 Funding 
needed, Likely 
>10 year 
implementation 
schedule 

Community Forest 
Package 

Acquire forest lands 
or change forest 
management 
practices to preserve 
stands or emphasize 
a longer harvest 
interval. Target is 50 
acres.  

7 Would likely 
benefit 
summer low 
streamflow 

Great 
Peninsula 
Conservancy 
and others 

$500-
750,000 

Funding 
needed. 
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Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project 
Sponsor 

Estimated 
Project Cost 

Readiness to 
Proceed 

Total Offset 
Benefit from 
Projects 

 365  

Offset Need for 
Subbasin 

 183.9 

Higher Offset 
Target for 
Subbasin 

 277.9 
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Table 17. Bainbridge Island Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to Proceed 

M&E Farm 
Storage, MAR 

MAR, will benefit 
Manzanita Creek 

9 TBD  City of Bainbridge 
Island 

$270,000 Funding needed, likely 
5-10 year 
implementation 
schedule. 

Miller Road MAR MAR, will benefit 
Manzanita Creek 

2 TBD City of Bainbridge 
Island 

$270,000 Funding needed, likely 
>10 year 
implementation 
schedule. 

Johnson Farm 
Storage, MAR 

MAR, will benefit  9 TBD Not yet identified $540,000   Funding Needed, 
likely >10 year 
implementation 
schedule. 

Winslow 
Treatment Plant 
Recycled Water 

MAR, location to 
be determined 

22.5 Can be 
configured to 
benefit summer 
low streamflow 

City of Bainbridge 
Island 

$6,500,000 Likely >10 year 
implementation 
schedule 

Raingarden and 
LID Projects 

Install residential 
raingardens and 
LID projects to 
infiltrate water 
from existing 
impervious 
surfaces 

13.5 Variable, 
because of wide 
distribution 
benefits likely to 
occur year-
round 

Kitsap 
Conservation 
District 

$270-450,000 Ready to proceed in 
some areas; some 
additional funding 
necessary to expand 
program. 
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Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to Proceed 

Water Rights Acquire water 
rights 

9 During 
permitted time 
of use, likely 
summer 
irrigation season 

Washington Water 
Trust 

$25,000 Further analysis and 
water right holder 
agreement needed. 

Community 
Forest Package 

Acquire forest 
lands to preserve 
stands. 22.85 
acres identified. 

3.2 Would likely 
benefit summer 
low streamflow 

Bainbridge Island 
Land Trust 

$230-350,000 Funding needed. 

Total Offset 
Benefit from 
Projects 

 68.2  

Offset Need for 
Subbasin 

 67.6 

Higher Offset 
Target for 
Subbasin 

 102.2 
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Table 18. North Hood Canal Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to Proceed 

Community 
Forest Package 

Acquire forest lands 
or change forest 
management 
practices to 
preserve stands or 
emphasize a longer 
harvest interval. 
Target is 500 acres.  

70 Would likely 
benefit summer 
low streamflow 

Great Peninsula 
Conservancy, 
Jamestown 
{ΩYƭŀƭƭŀƳ Tribe and 
others 

$5.0-7.5M Funding needed. 

Central Kitsap 
Water 
Treatment Plant 

Use recycled water 
to infiltrate near 
Newberry Road. 
Could benefit West 
Sound and North 
Hood Canal 
subbasins. Possible 
benefits to Little 
Anderson, Anderson 
and Big Beef creeks. 

167 Variable, can be 
designed to time 
benefits 

Silverdale Water 
District 

$14.7-15.4M 
(project cost 
also included 
in West Sound 
Subbasin) 

Funding needed and 
Water Quality issues 
need resolution. Likely 
5 year implementation 
schedule. 

Raingarden and 
LID Projects 

Install residential 
raingardens and LID 
projects to infiltrate 
water from existing 
impervious surfaces 

27 Variable, 
because of wide 
distribution 
benefits likely to 
occur year-
round 

Kitsap 
Conservation 
District 

$540-900,000 Ready to proceed in 
some areas; some 
additional funding 
necessary to expand 
program. 
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Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to Proceed 

Total Offset 
Benefit from 
Projects 

 264  

Offset Need for 
Subbasin 

 90.3 

Higher Offset 
Target for 
Subbasin 

 136.5 
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Table 19. South Hood Canal Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to 
Proceed 

Raingarden and 
LID Projects 

Install residential 
raingardens and 
LID projects to 
infiltrate water 
from existing 
impervious 
surfaces 

27 Variable, 
because of 
wide 
distribution 
benefits likely 
to occur year-
round 

Mason 
Conservation 
District 

$540-900,000 Ready to proceed in 
some areas; some 
additional funding 
necessary to expand 
program. 

Community 
Forest Package 

Acquire forest 
lands or change 
forest 
management 
practices to 
preserve stands 
or emphasize a 
longer harvest 
interval. Target is 
500 acres.  

70 Would likely 
benefit 
summer low 
streamflow 

Great Peninsula 
Conservancy and 
others 

$5.0ς7.5M Funding Needed. 

Tahuya River 
MAR 

MAR, will benefit 
Tayuha River 

20 TBD Washington 
Water Trust 
(potential) 

$700,000 Funding Needed, 
likely >10 year 
implementation 
schedule. 

Oak Lake 
Storage and 
MAR 

MAR, will benefit 
Dewatto River 

8 TBD Not yet identified $300,000 Funding Needed, 
likely >10 year 
implementation 
schedule. 
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Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to 
Proceed 

Shoe Lake 
Storage and 
MAR 

MAR, will benefit 
Dewatto River 

6 TBD Not yet identified $250,000 Funding Needed, 
likely >10 year 
implementation 
schedule. 

Total Offset 
Benefit from 
Projects 

 131  

Offset Need for 
Subbasin 

 155 

Higher Offset 
Target for 
Subbasin 

 223.4 
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Table 20. Vashon Maury Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to Proceed 

Beall Creek Water 
management to 
improve 
streamflow in 
Beall Creek 

26 Summer low 
flow period 

Water District 
19 

$110,000 Funding needed, can 
proceed within a 
year. 

Judd Creek 
MAR 

MAR, could 
benefit Judd 
Creek and other 
streams 

2 TBD Washington 
Water Trust 
(potential) 

$100,000 Funding Needed, 
likely >10 year 
implementation 
schedule. 

Water Right 
Acquisition 
Package 

Acquire property 
and water rights, 
could benefit 
multiple streams 

28 During 
permitted 
time of use, 
likely summer 
irrigation 
season 

Vashon Maury 
Island Land 
Trust, King 
County, others 

$75,000 Funding needed. 

Total Offset 
Benefit from 
Projects 

 56  

Offset Need 
for Subbasin 

 50.7 

Higher Offset 
Target for 
Subbasin 

 72.9 
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Table 21. South Sound Subbasin Category I Projects. 

Project Name Project Type 
and Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to 
Proceed 

MAR Package 
including  

¶ Port Orchard 
Airport MAR 

¶ Belfair WWTP 
MAR 

¶ Rocky Creek 
south of 
Trophy Lake 
Golf Course 
MAR Minter 
Creek MAR 

¶ Rocky Creek 
between Wye 
and 
Koeneman 
Lakes MAR 

MAR, could 
benefit multiple 
streams 

38 TBD, if multiple 
projects are 
implemented 
there would 
likely be benefits 
year-round 

Washington 
Water Trust and 
others 

$1.3M Funding Needed, 
likely >10 year 
implementation 
schedule. 

South Sound and 
South Sound 
Island Planning 
Project 

Identify priority 
projects to 
benefit 
streamflow and 
habitat.  

NA TBD SSSEG, GPC, 
Others 

 Ready, some 
funding needed. 
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Project Name Project Type 
and Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to 
Proceed 

Community Forest 
Package 

Acquire forest 
lands or change 
forest 
management 
practices to 
preserve stands 
or emphasize a 
longer harvest 
interval. Target 
is 500 acres.  

70 Would likely 
benefit summer 
low streamflow 

Great Peninsula 
Conservancy and 
others 

$5.0-7.5M Funding needed. 

Raingarden and 
LID Projects 

Install residential 
raingardens and 
LID projects to 
infiltrate water 
from existing 
impervious 
surfaces 

67.5 Variable, 
because of wide 
distribution 
benefits likely to 
occur year-round 

Kitsap 
Conservation 
District, Pierce 
Conservation 
District 

$1.4-2.3M Ready to proceed in 
some areas; some 
additional funding 
necessary to expand 
program. 

Total Offset 
Benefit from 
Projects 

 175.5  

Offset Need for 
Subbasin 

 213.8 

Higher Offset 
Target for 
Subbasin 

 394.6 
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Table 22. South Sound Islands Subbasin Category I Projects. 

Project Name Project Type and 
Description 

Estimated 
Water Offset 
AF/yr 

Timing of 
Benefit (if 
known) 

Project Sponsor Estimated 
Project Cost 

Readiness to 
Proceed 

Community 
Forest Package 

Acquire forest 
lands or change 
forest 
management 
practices to 
preserve stands or 
emphasize a 
longer harvest 
interval. Target is 
50 acres.  

7 Would likely 
benefit summer 
low streamflow 

Nisqually Land 
Trust, Great 
Peninsula 
Conservancy, 
Anderson Island 
Parks and 
Recreation District, 
and others 

$500-750,000 Funding 
needed. 

Total Offset 
Benefit from 
Projects 

 7  

Offset Need for 
Subbasin 

 5.2 

Higher Offset 
Target for 
Subbasin 

 11.1 
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5.3 Category II-IV Projects 

This watershed plan includes an inventory of additional projects to meet offset needs and NEB 
for the watershed. The remaining categories include the following: 

II. Projects that provide habitat and streamflow benefits, but streamflow benefits are 
difficult to quantify. 

III. Projects that primarily benefit habitat. 

IV. Projects that currently are not implementable (e.g., legal restriction) or are highly 
conceptual. 

If implemented, 61 projects included in the project inventory will support meeting NEB. These 
projects include habitat restoration and protection, stream augmentation, riparian restoration, 
reclaimed water expansion, storage, and other project types. Appendix H presents projects in 
the inventory.   
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 provides a summary of the number of projects per category by subbasin and estimated 
quantitative benefits provided by projects by subbasin. 
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Table 23. Summary of habitat benefits from Category II-IV projects. Does not include habitat benefits of Category I projects, which 
are provided in the detailed project descriptions. 

Subbasin No. Projects 
Categories II-IV 

Description of projects in Categories II-IV 

Bainbridge 
Island 

3 This subbasin contains projects that, if implemented, would provide direct streamflow 
benefit, protection and restoration of habitat for fish critical streams. 

North Hood 
Canal 

5 This subbasin contains projects that, if implemented, would provide direct streamflow 
benefit, protection and restoration of habitat for fish critical streams. Over 1600 feet of 
stream restoration are included along with over ten acres of habitat restoration. 

South Hood 
Canal 

2 This subbasin contains projects that, if implemented, would provide direct streamflow 
benefit, protection and restoration of habitat for fish critical streams. This subbasin 
includes projects that will restore up to three miles of riparian area. 

South Sound 26 This subbasin includes projects that, if implemented, would provide direct streamflow 
benefit, protection and restoration of habitat for fish critical streams. Projects include up 
to nine miles of riparian restoration.  

South Sound 
Islands 

2 This subbasin contains projects that, if implemented, would provide direct streamflow 
benefit, protection and restoration of habitat for fish critical streams. 

Vashon Maury 4 This subbasin contains projects that, if implemented, would provide direct streamflow 
benefit, water rights and land acquisition. 

West Sound 19 This subbasin contains over projects that, if implemented, would provide direct 
streamflow benefit, protection and restoration of habitat for fish critical streams. Projects 
include over 2800 feet of stream restoration, riparian restoration, over 100 acres of land 
protection, and over 140 acres of habitat restoration. 
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5.2.3 Prospective Projects and Actions 

In addition to the projects described in this chapter and the project inventory in Appendix H, 
the WRIA 15 Committee supports future projects and actions in the following categories:  

Climate Adaptation and Resiliency. The Committee recognizes the potential impacts of climate 
change on streamflow and recommends that projects and actions (1) are resilient to the 
impacts of climate change and (2) include components that help improve the resiliency of our 
stream systems.35 

Water Right Acquisitions. The Committee supports the full and partial acquisition of water 
rights to increase streamflows and offset the impacts of PE wells. Water rights should be 
permanently and legally held by Ecology in the Trust Water Rights Program to ensure that the 
benefits to instream resources are permanent. The Committee acknowledges that all water 
right transactions rely on willing sellers and willing buyers and recognizes the importance of 
water availability for producers and the limited available water supply.  

Land Acquisitions and Conservation Easements. The Committee supports acquisitions and 
conservation easements of land to increase streamflows and offset the impacts of PE wells. The 
Committee recommends focusing acquisitions and easements in areas with wetlands and 
headwaters to prevent new PE wells, decommission old PE wells, and extend time between 
harvest of timber.  

Managed Aquifer Recharge and Other Storage Projects. The Committee supports MAR and 
other storage projects that re-time flood-level flows to provide streamflow benefits during low-
flow periods. The Committee encourages storage projects in the headwaters or high in the 
system, as well as those that provide multiple benefits (e.g., flood reduction, habitat benefits). 
See section 5.2.1 above on more information regarding MAR projects. 

Connections to Public Water Systems and Permit Exempt Well Decommissioning. The 
Committee supports projects or programs that encourage connections of existing homes on PE 
wells to public water systems without impacting critical areas or indirectly encouraging 
development outside of UGAs. Projects could provide financial incentives for homes using PE 
wells to connect to public water service and decommission the well and/or provide financial 
support for water purveyors to extend water distribution systems further into their individual 
service areas, particularly where PE wells are concentrated or rapid rural growth is anticipated. 
The purveyor will need to demonstrate how they plan to connect PE users to the extended line 
and agree to forgo the consolidation of the groundwater right(s) exempt from the permit 

                                                      

35 For more information, see Beechie et al., 2012. Restoring Salmon Habitat for a Changing Climate. River 

Restoration and Application. 29: 939-960. 

For more information, see Puget Sound Partnership, Adaptation International, and EcoAdapt, 2017. Planning for the 

Effects of Climate Change on Protection and Restoration Projects. Available at: https://www.psp.wa.gov/salmon-

recovery-overview.php   (Accessed December 2020). 

https://www.psp.wa.gov/salmon-recovery-overview.php
https://www.psp.wa.gov/salmon-recovery-overview.php
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requirement under RCW 90.44.050 (the groundwater right associated with the formerly exempt 
well) through the RCW 90.44.105 process. 
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5.3 Project Implementation Summary 

5.3.1  Summary of Projects and Benefits 

As specified in Chapter 4, this watershed plan estimates 766.4 AF/yr of new consumptive use 
from new PE wells over the planning horizon. This watershed plan also has an offset target of 
1,218 AF/yr for project implementation in order to benefit to streams.  

The Category I projects included in Tables in Section 5.2, if implemented as intended, provide 
an estimated offset of 1066.7 AF/yr and exceed the consumptive use estimate offset need for 
the WRIA. The current project list falls short of the offset need for some subbasins. In addition, 
the watershed plan falls short of meeting the higher offset target for project implementation in 
some subbasins. To support ǘƘŜ /ƻƳƳƛǘǘŜŜΩǎ Ǝƻŀƭ ƻŦ ƳŜŜǘƛƴƎ offset need by subbasin, as well 
as the higher offset target, the watershed plan lays out an adaptive management and 
implementation process in Section 6.2. 

The Committee has identified an additional set of Category II-IV projects, with quantified 
streamflow benefit, unquantified streamflow benefit, and habitat improvement; these projects 
are included in Chapter 5.2. The ecological and streamflow benefits from these projects are 
supplemental to the quantified water offsets required by RCW.90.94.030. 

5.3.2 Cost Estimate for offsetting new domestic water use over 20 
Year Planning Horizon 

Per RCW 90.94.030(3)(d), this watershed plan must include an evaluation or estimation of the 
cost of offsetting new domestic water uses over the subsequent twenty years. To satisfy this 
requirement, the technical consultants developed planning-level cost estimates for each of the 
water offset projects listed in Section 5.2 and included cost estimates for projects in the 
inventory (if readily available).  

The estimated cost of implementing individual water offset projects range from $25,000 for 
acquiring a small set of water rights to over $15 million for the Central Kitsap Water Treatment 
Plant MAR project. The total estimated cost for implementing the water offset projects listed 
and described in this chapter is $53 million to $64 million. However, that cost includes many 
MAR projects that have a low likelihood of being implemented for reasons such as site 
feasibility. By assigning the same certainty of implementation of the MAR projects to the costs 
of those projects, the estimated cost becomes $49 million to $61 million. Assuming 1066.7 
AF/yr of water offset is achieved through implementation of these projects, the average cost 
per AF/yr ranges from $41,000 to $50,600. 

The estimated cost of implementing projects in Categories II-IV range from $10,000 (single site 
for stream augmentation) to several million dollars for large land acquisition and restoration 
projects. The total estimated cost for implementing projects in Categories II-IV is unknown due 
to the highly conceptual nature of many projects. A general project cost per acre of acquisition 
or restoration is challenging to provide given the difference in costs across the WRIA (e.g., land 
costs may differ by region/county). However, the West Sound Partners for Ecosystem Recovery 
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provide an average cost of $1.4 million for projects submitted as Near-Term Actions in the 
2018-2022 Puget Sound Action Agenda. Their projects address stormwater improvements, 
habitat restoration and protection, floodplain restoration, shoreline restoration, monitoring 
and modeling, and fish barrier removal. This average cost may be applicable for the range of 
projects included in the WRIA 15 watershed plan. Details on known costs for individual projects 
are provided in the project inventory.  

5.3.3 Certainty of Implementation 

The watershed plan provides adaptive management recommendations (see Chapter 6) to 
increase reasonable assurance that the projects and actions in the plan will be implemented to 
meet the offset needs and goals identified by the Committee.   
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Chapter 6. Additional Plan Recommendations 

6.1 Policy and Regulatory Recommendations 

The Streamflow Restoration law lists optional elements that committees may consider including 
in the plan to manage water resources for the WRIA or a portion of the WRIA (RCW 
флΦфпΦлолόоύόŦύύΦ ¢ƘŜ ²wL! мр /ƻƳƳƛǘǘŜŜ ƛƴŎƭǳŘŜŘ άǇƻƭƛŎȅ ŀƴŘ ǊŜƎǳƭŀǘƻǊȅ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎέ ƛƴ 
the watershed plan to show support for programs, policies, and regulatory actions that would 
contribute to the goals of this watershed plan, including streamflow restoration and meeting 
NEB.  

All projects the WRIA 15 Committee intended to count toward the required consumptive use 
offset or NEB are included in Chapter 5 and Appendix H: Project Inventory.36 When similar 
concepts arose from multiple Watershed Restoration and Enhancement Committees, the WRIA 
15 Committee coordinated with those other Committees to put forward common language for 
inclusion in the watershed plans, as appropriate. Coordination also occurred for jurisdictions 
that cross multiple watersheds.  

As recommended by 9ŎƻƭƻƎȅΩǎ NEB Guidance, the WRIA 15 Committee prepared the plan with 
implementation in mind. However, as articulated in the Streamflow Restoration Policy and 
Interpretive Statement (POL-нлфпύΣ άRCW 90.94.020 and 90.94.030 do not create an obligation 
on any party to ensure that plans, or projects and actions in those plans or associated with 
rulemaking, are implemented" (Ecology 2019a). These policy and regulatory recommendations 
were developed by WRIA 15 Committee members and are not endorsed or opposed by Ecology. 

The Committee initially identified a list of potential recommendations based on proposals 
brought forward by members. Through iterative rounds of discussion and feedback during 
Committee meetings, one-on-one conversations, and surveys, the Committee narrowed down 
recommendations to those presented below. Unless otherwise specified, the proposed 
implementing entity is not obligated by this plan to implement the recommendation; however, 
the Committee requests consideration of each recommendation by the identified implementing 
entity. 

The WRIA 15 Committee provides the following recommendations (not listed in order of 
priority):   

                                                      

36 ñNew regulations or amendments to existing regulations adopted after January 19, 2018, enacted to contribute to 

the restoration or enhancement of streamflows may count towards the required consumptive use offset and/or 

providing NEB.ò Streamflow Restoration Policy and Interpretive Statement, POL-2094 
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1. Track the number and location of permit-exempt wells 

Proposed implementing entity: Department of Ecology 

RecommendationΥ /ƘŀƴƎŜ 9ŎƻƭƻƎȅΩǎ ǿŜƭƭ ǘǊŀŎƪƛƴƎ ǎȅǎǘŜƳ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿŀȅǎ ǘƻ ǘǊŀŎƪ ǘƘŜ 
number and location of permit-exempt (PE) wells in use:  

¶ Collect latitude and longitude of wells on well report forms;  

¶ Identify PE wells on well log form; and 

¶ Provide Well ID Tag numbers to older wells, and associate well decommissioning, 

replacement, or other well activities with the Well ID Tag. 

Purpose: Accurate tracking of the locations and features of PE wells will support the 
/ƻƳƳƛǘǘŜŜΩǎ ŘŜǎƛǊŜ ǘƻ ŜƴƎŀƎŜ ƛƴ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŀŘŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ŀŦǘŜǊ Ǉƭŀƴ ŀŘƻǇǘƛƻƴΦ 

Funding source: If Ecology does not have capacity do this work with existing staffing and 
resources, the Committee recommends that the Legislature provide additional funding. 

Appendix K provides a detailed description of this recommendation. 

2. Monitoring and Research 

Proposed implementing entity: Multiple agencies would likely be involved in monitoring. 
Ecology would coordinate the development of the strategy. 

Recommendation: Develop a research and monitoring strategy for WRIA 15 that addresses 

topics such as the following: 

¶ Streamflow monitoring (status and trends) 

¶ Groundwater monitoring 

¶ Precipitation and drought conditions 

¶ Water usage and water supply data 

¶ Improvements in modeling of surface and groundwater hydrology 

Given the cost and effort involved in developing a comprehensive strategy, this effort may need 

to be phased and prioritized to address most urgent needs first. The implementation group 

(discussed in Section 6.2) will further develop details for the monitoring and research plan to 

provide data that informs adaptive management and implementation of the watershed plan.  

Purpose: The WRIA 15 Committee desires monitoring data on the health of the watershed, 
including status and trends. 

Funding source: Funding is needed either through legislative appropriations, grants, pooling of 
resources by Committee members and other stakeholders, or other means. 
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3. Annual Report on Monitoring 

Proposed implementing entity: Ecology, with support from Kitsap PUD, Squaxin Island Tribe, 
and any other jurisdictions collecting flow data under an approved Quality Assurance Project 
Plan. 

Recommendation: Compile annual monitoring data on the status of water resources and water 

quality in the basin over the past year, collected by Ecology or provided by partner jurisdictions. 

Partner jurisdictions are encouraged to provide relevant data to Ecology for inclusion. 

Monitoring of streamflows, groundwater, precipitation and drought conditions, water usage, 

and water supply could be included. This information should be provided to the WRIA 15 

Committee or a new implementation group, if established. 
 

Purpose: This recommendation provides additional information on water resources that will 
provide context for addressing adaptive management. 

Funding source:  It is assumed this can be completed with existing resources. 

4. Report on Additional Water Resource Information 

Proposed implementing entity: Ecology 

Recommendation: By September of 2026, Ecology reports the following information with the 

support from the Washington Department of Health and local jurisdictions: 

¶ Estimates of:  
o The total number of connections to PE wells currently in use, as described in 

RCW 90.94.030(3)(b). 
o The number domestic and municipal water rights in use and their current 

quantity of use, including estimates of inchoate water remaining in municipal 
water rights, and categorized by whether they are mitigated or not and which 
subbasin they are in, as described in RCW 90.94.030(3)(c). 

o The cumulative consumptive water use impacts on instream flows from all pre-
2018 PE wells and unmitigated municipal water rights, as described in RCW 
90.94.030(3)(d)(e). 

¶ An evaluation of the costs of offsetting all new domestic water uses over the next 20 
years, as described in RCW 90.94.030(3)(d). The initiation of adjudication would be 
considered an acceptable substitute for this study. 

 
Purpose: This recommendation collects additional information on water resources that will 
provide context for addressing adaptive management. 

Funding source: Grant funding or a legislative appropriation will be necessary to hire consultant 
assistance to Ecology for this effort. 
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5. South Sound and South Hood Canal Planning Study 

Proposed implementing entity: State, local, and tribal governments in WRIA 15 

Recommendation: Conduct a study of how county and local government planning and 
permitting influences water management within WRIA 15 and potential opportunities to 
improve:  

1) Water management outcomes that support aquatic habitat and human needs.  
2) Efficiencies and potential cost savings.  
3) Information sharing among the various governmental entities. 

 
The study should focus on how management can protect and enhance streamflows, 
groundwater recharge, and other water resource management efforts that support aquatic 
habitat and water supply. 
 
Purpose: This study could identify opportunities for improved outcomes at potentially lower 
costs. 

Funding source: Grant funding or a legislative appropriation will be necessary to hire 
consultants to complete this study. 

6. Drought Response Planning 

Proposed implementing entity: Local governments 

Recommendation: Local governments develop and implement a drought response plan if they 
do not already have one. Local governments review existing drought response plans for 
potential updates. 

¶ Ecology and Department of Health provide technical assistance. 

¶ The plans should include an education and outreach program to educate and notify the 
public about water conservation and drought water use limitations and practices.  

 
Purpose: Drought response will be an important component of protecting streamflows. Clear 
plans and education by all local governments will better prepare the watershed for droughts. 

Funding source: Grant funding or other funding may be needed by some local governments.  

7. Recycled Water 

Proposed implementing entity: Washington State Legislature and/or Ecology 

Recommendation: Enact state policies that encourage the development and use of reclaimed 
water.  
 
Purpose: Using reclaimed water will: 
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¶ Offset water that would otherwise be diverted from rivers and streams, thus preserving 
natural high-quality instream flow; 

¶ Reduce the amount of treated wastewater discharged into receiving water bodies; and 

¶ Create water supply options, which makes the water supply system more resilient 
against drought and climate change. 
 

Funding source: Funding is needed through legislative appropriations, grants, pooling of 
resources by Committee members and other stakeholders, and/or other means. Individual 
projects and construction components will have to be funded with a market-based approach. 

8. Water Conservation Education 

Proposed implementing entity: Ecology and counties with support from conservation districts 
and non-governmental organizations. 

Recommendation: Ecology should partner with counties and conservation districts to develop 
and implement outreach and incentives programs that encourage rural landowners with PE 
wells to (1) reduce their indoor and outdoor water use through water conservation best 
practices; and (2) comply with drought and other water use restrictions. 

Purpose: Raise awareness of the impacts PE well water usage has on (1) groundwater levels and 
(2) the connection to streams and rivers. Supplement water offset and restoration projects.  

Funding source: Funding is needed through legislative appropriations, grants, pooling of 
resources by Committee members and other stakeholders, and/or other means. 

9. Water Conservation Statewide Policy 

Proposed implementing entity: Ecology and/or local governments 

Recommendation: Implement mandatory water conservation measures in unincorporated 
areas of the state during drought events. Measures would focus on limiting outdoor water use 
with exemptions for growing food. 

Purpose: Reduce water usage in key subbasins (especially during drought), reduce impacts on 
stream flows, and increase climate change resilience.  

Funding source: Funding is needed through legislative appropriations, grants, pooling of 
resources by Committee members and other stakeholders, and/or other means. 

10. Beaver Habitat and Streamflow 

Proposed implementing entity: Varies; see details below. 

Recommendation: 

1. Map and protect likely beaver habitat: The Committee recommends a pilot project with 
Kitsap County and Great Peninsula Conservancy to identify potential easements to purchase 
and protect as beaver habitat. The Committee recommends combining mapping and 
modeling to understand both the water holding potential and beaver habitat suitability of 



WRIA 15 WATERSHED PLAN ς FINAL DRAFT  

 WRIA 15 ς Final Draft Watershed Plan 
Page 90 February 2021 

selected areas. Easements would be purchased on a voluntary basis and certain areas of the 
WRIA need to be protected for drinking water.  

2. Education & outreach: The Committee recommends a partnership between local 
organizations to develop and implement an education and outreach program to landowners 
regarding beavers and beaver management. The partners could also reach out to entities to 
address known concerns (e.g., tree loss, hazard trees, encroaching on farmland, change of 
vegetation, flooding) associated with beavers and discuss management options. 

3. Monitoring & research: The Committee recommends developing a monitoring program for 
beaver habitats which may include collecting information on fish passage, groundwater 
levels, vegetation types, permits, and beaver dam analogues versus natural beaver habitat. 
Streamflow and habitat benefits should be quantified where possible to help define the 
benefit from a surface water / habitat perspective (e.g., temperature, streamflows, salmon, 
riparian vegetation, etc.). Implementing entities could include local jurisdictions, tribes, 
federal or state agencies. 

Purpose: Beaver habitat can provide benefits to streamflows. A multi-faceted approach would 
provide additional tools for jurisdictions and landowners to help manage beavers. 

Funding source: Funding is needed through legislative appropriations, grants, pooling of 
resources by Committee members and other stakeholders, and/or other means. 

11. Financing 

Proposed implementing entity: Legislature and/or Committee members or other stakeholders 

Recommendation: The Committee recommends the Legislature provides funding for plan 
implementation, monitoring, and adaptive management of the plan, including: 

¶ Annual tracking of new PE wells and project implementation by subbasin; 

¶ Staffing for the ongoing Committee; 

¶ Ongoing Committee member participation; and 

¶ Developing a process to adaptively manage implementation if NEB is not being met as 
envisioned by the watershed plan (e.g., identification and development of alternative 
projects, etc.). 

If necessary, the Committee may also recommend additional funding including grants, fees, 
shared contributions from members and other stakeholders, and other sources that may 
emerge. 

Purpose: Plan implementation is key to success and it will take ongoing funding.  

Funding source: Legislature or others. 

6.2 Adaptive Management Recommendations 

The Committee recommends an adaptive management process for implementation of the 
WRIA 15 watershed plan. Adaptive management is defined in 9ŎƻƭƻƎȅΩǎ Final NEB Guidance as 
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άan interactive and systematic decision-making process that aims to reduce uncertainty over 
time and help meet project, action, and plan performance goals by learning from the 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘ ƻǳǘŎƻƳŜǎ ƻŦ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀŎǘƛƻƴǎέ (Ecology 2019b). The WRIA 15 
Committee set a goal of offsetting consumptive use estimates within each subbasin and agreed 
that offsets should be as close to impacts (i.e., new wells) to the extent feasible. This watershed 
plan also has an offset target of 1,218 AF/yr for project implementation in order to benefit to 
streams. Adaptive management will be necessary to achieve the goal of meeting offset needs 
within each subbasin and improving streamflow where this watershed plan currently falls short, 
through the identification, development and implementation of projects throughout WRIA 15. 

Adaptive management will: 

¶ Be informed through monitoring, research, tracking and reporting. 

¶ Help address uncertainty. 

¶ Ensure that the goals of this plan are being met. 

¶ Provide more reasonable assurance for plan implementation. 

¶ Provide information to improve implementation of streamflow restoration projects 
and actions. 

¶ Track implementation costs and developing grant funding opportunities.  

¶ Adaptively manage emerging plan implementation needs.  

To support implementation of the watershed plan, RCW 90.94 includes a statement on the 
LegislatureΩs intent. RCW 90.94 Intentτ2018 c 1: "The Legislature intends to appropriate $300 
million for projects to achieve the goals of this act until June 30, 2033. The Department of 
Ecology is directed to implement a program to restore and enhance streamflows by fulfilling 
obligations under this act to develop and implement plans to restore streamflows to levels 
ƴŜŎŜǎǎŀǊȅ ǘƻ ǎǳǇǇƻǊǘ ǊƻōǳǎǘΣ ƘŜŀƭǘƘȅΣ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǎŀƭƳƻƴ ǇƻǇǳƭŀǘƛƻƴǎΦϦ ώ нлму Ŏ м Ϡ олпΦϐέ 

1. Project, Policy, and Permit-Exempt Well Tracking 

The Committee recommends tracking the growth of PE wells in the watershed as well as the 
projects and policies that were planned to offset the impacts of these PE wells. This data will 
allow the Committee to determine whether planning assumptions were accurate and whether 
adjustments to plan implementation are needed. 

A. The WRIA 15 Committee recommends tracking the following information on an ongoing 
basis: 

¶ New building permits issued that include PE wells and total number of permits 
issued since January 2018. 

¶ Status of implementation for each project included in the plan.  

¶ Status of policy recommendations included in the plan. 

¶ An ongoing list of new PE wells in the WRIA since the enactment of RCW 90.94. 
o The lists of building permits and projects will be organized by subbasin, and 

(if feasible) represented on a map that includes subbasin delineations. 
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Counties are encouraged to provide parcel or other geographic information 
in their reports to Ecology to support mapping by subbasin.  

¶ Data may be evaluated at a more refined scale to improve understanding of the 
impacts and benefits (e.g., Watershed Assessment Unit, subregions or HUC 12). 
Figure 7 provides a map of Watershed Assessment Units. 
 

B. To assess the status of project implementation, the Committee recommends using the 
Salmon Recovery Portal (https://srp.rco.wa.gov/about), managed by the Washington 
State Recreation and Conservation Office (RCO), to support project tracking.  

¶ The Washington Department of Fish & Wildlife (WDFW), in collaboration with 
RCO, would coordinate the implementation of project tracking through the 
Salmon Recovery Portal.  

¶ Project sponsors are expected to support project tracking efforts and data 
sharing. 

¶ To improve harmonization of streamflow restoration with ongoing salmon 
recovery efforts, local salmon recovery Lead Entity Coordinators will be 
consulted prior to initial data uploads; however, Coordinators will not be 
expected to provide ongoing support for project entry, maintenance, or 
reporting.  

¶ University of Washington data stewards, contracted by WDFW, will conduct data 
entry, quality assurance, and quality control. If this approach changes, WDFW 
will propose an alternative method for completing this task. 

¶ Entities with representation in the WRIA 15 Committee (or an implementation 
group, if created) are encouraged to assist as needed with coordination, data 
gathering and input, and tracking.  
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Figure 7. WRIA 15 Subbasin overlay with Watershed Assessment Units. This map represents 
an example of a more refined analysis for impacts and benefits. Map prepared by HDR. 

Error! Reference source not found. summarizes the entities responsible for implementing the 
tracking and monitoring recommendation and associated funding needs. 




































































































































































































































































































































































































































